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SECTION  VII. 


HYGIENE  OP  TRAFFIC  AND  TRANSPORTATION. 


REPORT  OF  THE  SECRETARY. 

Dr.  Rupert  Blue,  President  of  Section  VII ^ 

Fifteenth  International  Congress  on  Hygiene  and  Demogra'phy. 
Sir:  I  have  the  honor  to  present  a  report  of  the  proceedings  of 
Section  VII  (Hygiene  of  Traffic  and  Transportation)  of  the  Fif- 
teenth International  Congress  on  Hygiene  and  Demography,  meeting 
in  Washington  September  23  to  28,  1912,  together  with  such  manu- 
scripts of  the  papers  read  as  have  been  delivered  into  my  hands. 

Monday,  September  23 — 2  p.  m. 

The  first  session  was  called  to  order  by  the  president,  Dr.  Rupert 
Blue,  who  announced  the  following  honorary  presidents  of  Section 
VII: 

Prof.  Dr.  Hermann  Tjaden,  Bremen,  Germany;  Dr.  Meriggio 
Serrati,  Rome,  Italy;  Dr.  Peter  H.  Bryce,  Ottawa,  Canada;  Dr. 
D.  RoMEYN,  Breda,  Holland;  Dr.  William  T.  Sedgwick,  Boston, 
Mass. 

The  section  then  went  into  joint  session  with  Section  VI.  For 
program  see  the  report  of  the  secretary  of  Section  VI. 

Tuesday,  September  24 — 9.15  a.  m. 

The  joint  session  with  Section  VI  was  continued  on  Tuesday  morn- 
ing.   For  program  see  the  report  of  the  secretary  of  Section  VI. 

Tuesday,  September  24 — 2  p.  m. 

The  session  was  called  to  order  by  the  president,  Dr.  Rupert  Blue. 
The  following  papers  were  read  in  the  symposium  on  the  powers  and 
duties  of  government  in  respect  to  the  hygiene  of  traffic  and  trans- 
portation : 

Interstate-Commerce  Law  in  Relation  to  the  Public  Health, 
by  Hon.  Judson  C  Clements,  Interstate  Commerce  Commis- 
sioner, Washington,  D.  C. 

Hygiene  of  Traffic  and  Transportation  in  Norway,  by  Prof. 
Axel  Hoist,  University  of  Christiania,  Norway. 

The  Treatment  of  Railway  Employees  in  Holland,  by  Dr.  D. 
Romeyn,  Medical  Superintendent  of  Sanitation  to  the  Dutch 

Railway  State  Council,  Breda,  Holland. 
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Consideration  was  then  given  to  the  subject  of  the  hygiene  of 
street  and  tramway  traffic.    The  following  papers  were  read: 

Die  gesetzliche  Bekiimpfung  des  vermeidbaren  Larms,  by^Dr. 
Siegmiind  Auerbach.  Frankfurt  a.  M.,  Germany. 

Sanitation  of  Street  Cars,  by  J.  C.  Hallock,  deputy  chief 
engineer,  department  of  public  works,  Newark,  N.  J. 

Transportation  and  Urban  Health,  by  Benjamin  C.  Marsh, 
secretary  New  York  Committee  on  Congestion  of  Population, 
New  York  City. 

Wednesday,  September  25 — 9.15  a.  m. 

The  section  met  to  consider  the  topic  of  the  sanitation  of  roadbeds 
and  stations.    The  following  papers  were  read: 

An  Attempt  at  Cooperation  in  Railway  Sanitation,  by  Dr. 
E,  R.  Kelley,  State  Commissioner  of  Health,  Seattle,  Wash. 

The  Remedy  for  the  Prevention  of  Diseases  Communicated 
through  Toilets  in  Use  on  Railroads,  by  Dr.  H.  Taylor  Cronk, 
New  York  City. 

Hygiene  du  service  des  transports  en  commun,  by  Dr.  Leopold 
Melis,  Brussels,  Belgium. 

Sanitation  of  Railway  Camps,  by  Dr.  T.  D.  Tuttle,  executive 
officer  Montana  State  Board  of  Health,  Montana. 
In  the  symposium  on  the  sanitation  of  railway  carriages  the  fol- 
lowing papers  were  read: 

A  Further  Study  of  the  Ventilation  of  Sleeping  Cars,  by  Dr. 
Thomas  R.  Crowder,  Chicago,  111. 

Vorschriften  fiir  die  Desinfektion  der  Strassen-  und  Eisen- 
bahnwagen,  by  Dr.  Gustav  Wagner,  Berlin,  Germany. 
The  remainder  of  the  session  was  given  over  to  consideration  of 
the  subject  of  the  sanitary  supervision  of  merchandise  in  transporta- 
tion.   The  following  papers  were  read: 

The  Hygiene  of  the  Transportation  of  Animal-Food  Products 
by  Rail,  Boat,  and  Wagon  in  the  United  States,  by  Mr.  Robert 
M.  Chapin,  Bureau  of  Animal  Industry,  United  States  Depart- 
ment of  Agriculture,  Washington,  D.  C. 

Tlie  Economic  Problems  of  Milk  Distribution  in  their  Rela- 
tion to  the  Public  Health,  by  Dr  John  R.  Williams,  secretary 
Milk  Commission  of  the  Medical  Society  of  the  County  of  Mon- 
roe, Rochester,  N.  Y. 

Thursday,  September  26 — 9.15  a.  m. 

The  session  was  called  to  order  by  the  president,  Dr.  Rupert  Blue. 
Papers  were  presented  in  the  symposium  on  the  protection  of  the 
employees  of  common  carriers  as  follows: 

Prevention  of  Accidents:  Examination,  Education,  and  Care 
of  Employees  of  Common  Carriers,  by  Hon.  J,  D.  M.  Hamilton, 
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claims  attorney  Atchison,  Topeka  &  Santa  Fe  Railway  System, 
Topeka,  Kans. 

Organized  Relief,  by  Mr.  S.  R.  Barr,  superintendent  relief 
department,  Baltimore  &  Ohio  Railroad,  Baltimore,  Md. 

The  Accident  Problem  of  the  Railroads,  by  Dr.  Francis  D. 
Patterson,  chief  surgeon,  Philadelphia  &  Western  Railway  Co., 
Philadelphia,  Pa. 

Der  Kampf  gegen  den  Alkoholismus  bei  der  Eisenbahn,  by 
Dr.  Conrad  Gaye,  Bahnarzt  in  Stettin,  Germany. 

Legal  Provision  for  Restriction  of  Alcoholism  among  Em- 
ployees of  Common  Carriers  in  the  United  States,  by  Prof.  Reid 
Hunt,  United  States  Public  Health  Service,  Washington,  D.  C. 
Papers  dealing  with  the  subject  of  the  protection  of  passengers 
were  presented  as  follows: 

The  Protection  of  Railroad  Passengers,  by  Dr.  Henry  M. 
Bracken,  secretary  and  executive  officer,  Minnesota  State  Board 
of  Health. 

The  Necessity  for  the  Maintenance  of  Sanitary  Departments 
by  Common  Carriers,  by  Dr.  Arthur  M.  Hume,  chief  surgeon, 
Ann  Arbor  Railroad,  Owosso,  Mich. 

Food,  Water,  and  Ice  Supplies  in  Railway  Stations  and  Rail- 
way Trains,  by  Dr.  S.  J.  Crumbine,  secretary  State  Board  of 
Health  of  Kansas,  Topeka,  Kans. 
The  following  members  of  the  congress  joined  in  the  discussion : 

Dr.  A.  J.  McCannel  (North  Dakota),  Dr.  J.  W.  Kerr  (Wash- 
ington, D.  C.). 

Thursday,  September  26 — 2  p.  m. 

Dr.  Rupert  Blue  presided  during  the  afternoon  session. 
The  subject  for  consideration  was  the  hygiene  of  ships  and  ship- 
pingl    The  following  papers  were  read: 

The  Disposal  of  Sewage  into  Tidal  Waters,  by  George  A. 
Soper,  Ph.  D.,  president  Metropolitan  Sewerage  Commission  of 
New  York. 

The  Advance  in  Quarantine  Incident  to  the  Opening  of  the 
Panama  Canal,  by  Asst.  Surg.  Gen.  L.  E.  Cofer,  United  States 
Public  Health  Service. 

Better  Sanitation  for  Ships'  Crews,  by  Dr.  J.  S.  Purdy,  chief 
health  officer  for  Tasmania. 

FRroAY,  September  27 — 9.15  a.  m. 

Joint  session  with  Section  V.    For  program,  see  the  report  of  the 
secretary  of  Section  V. 
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Friday,  September  27 — 2  p.  m. 

The  session  was  called  to  order  by  the  president,  Dr.  Rupert  Blue. 
The  following  papers  were  read  in  the  symposium  on  the  supervision 
of  emigration  and  immigration: 

The  Distribution  of  Immigrants,  by  Dr.  Peter  H.  Bryce, 
Ottawa,  Canada. 

Sanitary  Service  on  Ships  Carrying  Italian  Emigrants,  by 
Dr.  M.  Serrati,  of  the  Koyal  Italian  Navy  (attached  to  the  Royal 
Italian  Consulate  in  New  York). 

Problems  of  Immigration  from  a  Hygienic  Standpoint,  by  Dr. 
George  W.  Stoner,  chief  medical  officer,  Immigration  Station, 
Ellis  Island,  N.  Y. 

Immigration  with  Reference  to  its  Causes  and  its  Effects  upon 
the  Growth  and  Ethnical  Character  of  the  Population  of  the 
United  States,  by  Dr.  M.  V.  Safford,  United  States  Public  Health 
Service. 

Some  Thoughts  on  Sanitary  Questions  Concerning  the  Immi- 
grant in  his  Home  Country  and  in  the  United  States,  by  Dr. 
Jean  Constas,  Washington,  D.  C. 

Twin  Navigation ;  the  Means  of  Safeguarding  Life  and  Securi- 
ties on  Sea,  by  Dr.  Miguel  Beccerro  de  Bengoa,  Uruguay. 
Reports  of  discussions  as  given  to  the  secretary  will  be  found  in 
the  transactions  of  this  section. 

Respectfully  submitted. 

Dr.  John  W.  Ejerr, 

Secretary  of  Section  VII. 


TUESDAY  AFTERNOON,  SEPTEMBER  24,  1912. 

INTERSTATE-COMMERCE   LAW   IN   RELATION    TO    THE   PUBLIC 

HEALTH. 

Hon.  JuDSON  C.  Clements,  Interstate  Commerce  Commissioner,  Washington, 

D.  C. 

One  of  the  crowning  glories  in  the  world's  progress  which  we  of 
the  present  time  have  been  permitted  to  witness  and  enjoy  is  the 
magnificent  achievements  of  the  scientists  of  the  medical  profession. 
There  is  no  greater  secular  work  in  which  man  is  engaged,  no  higher 
ambition  than  that  which  has  for  its  end  the  healing  and  elimination 
of  disease,  the  banishment  of  pain,  and  the  lengthening  of  man's  days, 
with  attendant  comfort,  all  making  for  his  highest  physical,  intellec- 
tual, and  spiritual  development. 

I  therefore  esteem  it  an  honor  to  be  accounted  worthy  of  discussing 
before  you  one  of  the  subjects  to  be  considered  at  this  gathering. 
Interstate  commerce  law  in  its  relation  to  the  public  health  presents 
two  general  questions — one  of  law  and  the  other  of  fact — which,  for 
the  purposes  of  this  occasion,  it  seems  to  me  both  necessary  and  suffi- 
cient to  consider.  I  regard  the  discussion  as  useful  with  reference  to 
further  legislation,  rather  than  to  the  meager  statutes  now  in  effect. 
The  necessity  for,  as  well  as  the  nature  and  scope  of,  additional  legis- 
lation depend  upon  existing  facts  and  conditions.  We  will  first 
consider  the  question  of  law,  which  goes  to  the  constitutional  author- 
ity of  the  Congress  in  the  premises. 

The  exclusive  authority  of  Congress,  under  the  commerce  clause 
of  the  Constitution,  is  much  more  extensive  than  has  so  far  been 
exercised.  Its  exercise  being  permissive  and  not  compulsory,  there 
has  resulted  a  line  of  judicial  decisions  to  the  effect  that  a  particular 
subject  matter  of  interstate  or  foreign  commerce,  within  the  scope 
of  congressional  authority  which  has  not  been  exerted,  may  within 
certain  limitations  be  dealt  with  by  the  States,  subject  to  later  ex- 
ertion of  the  paramount  authority  of  the  Federal  Government.  All 
of  this  has  resulted  in  a  confusion  of  ideas  as  to  the  scope  and  limi- 
tations of  State  and  Federal  powers,  and  to  a  great  extent  through- 
out the  country  in  a  lack  of  thorough  and  efficient  control,  attainable 
only  by  uniform  regulation  in  the  exercise  of  the  plenary  power  of 
a  single  authority.  The  clause  of  the  Constitution  vesting  in  the 
Federal  Congress  the  power  to  regulate  commerce  among  the  States 
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and  with  foreign  nations  is  without  condition  and  is  therefore  abso- 
lute, except  as  qualified  by  further  independent  clauses  of  this  instru- 
ment, sucli,  for  illustration,  as  the  inhibition  against  the  taking  of 
private  property  for  public  use  without  due  compensation,  and  that 
no  person  shall  be  deprived  of  life,  liberty,  or  property  without  due 
process. 

Although  the  Federal  authority  on  this  subject  was  as  ample  on 
the  day  the  Constitution  was  adopted  by  the  States  as  it  is  to-day, 
it  was  about  60  years  after  the  first  railways  were  constructed  before 
there  was  any  attempt  on  the  part  of  Congress  to  control  or  regulate 
in  any  substantial  manner  the  rates  and  practices  of  carriers  affecting 
the  rights  of  their  patrons  and  the  public,  and  a  still  longer  period 
elapsed  before  there  was  an  exercise  of  congressional  authority  in 
respect  to  safety  appliances  and  practices  designed  primarily  for  the 
protection  of  the  lives  and  limbs  of  their  employees. 

In  the  earlier  stages  of  our  country's  development  there  was  not 
the  same  practical  necessity  for  regulation  of  carriers  or  the  instru- 
mentalities of  commerce,  both  by  land  and  water,  as  became  manifest 
with  our  rapidly  increasing  and  congested  population,  multiplica- 
tion and  growth  of  great  cities,  and  the  establishment  of  great  systems 
of  railways  out  of  previously  existing  independent  short  lines.  Con- 
gress naturally  refrained  from  the  full  exercise  of  its  authority  until 
the  necessity  therefor  arose.  Both  the  original  act  to  regulate  com- 
merce, passed  in  1887,  and  the  original  safety-appliance  act  of  1903 
have  been  greatly  strengthened  and  extended  by  numerous  amend- 
ments, and  have  been  upheld  by  numerous  decisions  of  the  Supreme 
Court  under  the  commerce  clause  of  the  Constitution.  It  is  not  to  be 
forgotten,  however,  that  at  every  stage  of  the  development  of  these 
two  systems  of  legislation  the  constitutionality  of  each  and  every 
important  provision  thereof  has  been  challenged,  both  when  the  legis- 
lation was  under  consideration  and  in  the  course  of  its  administra- 
tion and  enforcement.  It  was  stoutly  contended  by  able  debaters  in 
Congress  that  the  regulation  of  commerce  itself  and  that  of  the  in- 
strumentalities by  which  it  is  conducted  were  separable,  and  that  the 
authority  of  Congress  extended  to  the  one  and  not  to  the  other;  but 
this  discussion  will  not  permit  citation  in  detail  and  analysis  of  the 
numerous  cases  decided  by  the  Supreme  Court  determining  the 
various  contentions  which  were  presented  during  the  period  of  nebu- 
lous uncertainty  when  profound  lawyers  and  jurists,  as  indicated  by 
their  utterances,  had  not  reached  the  full  conviction  and  certainty 
of  views  respecting  these  questions  which  have  been  more  recently 
reached  since  Congress  and  the  courts  have  been  brought  closer  to 
the  exacting  situation  and  inexorable  conditions.  It  seems  clear  that 
it  is  conclusively  established  that  the  power  of  Congress  is  ample 
for  the  control  of  the  rates,  regulations,  and  practices  of  carriers 


Clements.]  INTERSTATE-COMMERCE  LAW  AND  PUBLIC   HEALTH.  9 

engaged  in  interstate  and  foreign  commerce  within  this  country,  in- 
cluding the  use  in  the  public  service  of  the  instrumentalities  of  this 
commerce,  so  far  as  may  be  necessary  for  the  full  protection  of  the 
interests  of  the  public  and  the  patrons  of  the  carriers,  to  the  end  that 
rates  shall  not  be  unreasonable,  and  that  rates,  regulations,  and  prac- 
tices and  the  use  of  facilities  shall  not  result  in  unjust  discrimination, 
and  to  the  extent  necessary  for  the  protection  of  the  lives  and  limbs 
of  their  patrons  and  employees. 

There  has  also  been  important  Federal  legislation,  as  develop- 
ments have  shown  the  necessity  therefor,  to  prevent  the  spread  in 
the  conduct  of  interstate  commerce  of  contagious  diseases  both  among 
people  and  live  stock.  This  legislation  has  also  been  sustained  by 
the  courts.  There  comes  now  into  prominent  view  the  question  of 
the  power  of  the  Federal  Government  to  regulate  not  only  common 
carriers  by  land  and  by  water  and  the  use  of  the  instrumentalities 
of  commerce  as  affecting  the  public  health,  but  also  the  conduct  of 
individuals  and  communities  in  the  pollution  or  contamination  of 
these  highways  in  such  manner  as  to  affect  the  public  health.  In 
view  of  the  firmly  established  authority  of  Congress,  exemplified 
in  the  legislation  above  referred  to  and  so  fully  sustained  by  the 
Supreme  Court,  it  seems  hardly  to  be  a  debatable  question  that 
Congress  has  power  to  amply  legislate  in  the  interest  of  the  public 
health  for  the  protection,  through  the  agencies  of  the  Federal  Gov- 
ernment, of  the  highways,  whether  by  land  or  water,  of  interstate 
and  foreign  commerce  within  its  jurisdiction.  Since  it  has  been 
established  that  it  may  regulate  the  rates  and  practices  of  carriers 
to  the  end  that  they  shall  be  free  from  injustice,  and  the  instru- 
mentalities— cars,  engines,  etc. — to  the  end  that  life  and  limb  may  be 
protected,  and  to  the  end  that  contagious  diseases  may  not  be  com- 
municated from  one  part  of  the  country  to  another  among  people 
or  live  stock,  by  what  reasoning  can  it  be  said  that  the  highways 
themselves  and  the  use  thereof  may  not  be  regulated  in  the  interest 
of  the  public  health,  although  the  commerce  and  instrumentalities 
which  move  over  them  may  be?  Since  Congress  has  authority,  as 
exemplified  in  existing  legislation,  to  prevent  by  regulation  and 
inspection  the  putting  up  for  use  and  transportation  in  interstate 
commerce  of  adulterated  or  deleterious  foods  and  medicines  and  to 
prevent  the  pollution  of  society  by  the  suppression  of  the  white-slave 
traffic,  how  can  it  be  doubted  that  it  has  equal  authority  to  see  to  it 
that  the  highways  of  commerce  under  its  exclusive  control  are  not 
subjected,  either  by  the  carriers  or  others,  whether  individuals  or 
communities,  to  pollution  destructive  of  the  public  health  ? 

Is  it  conceivable  that  under  the  commerce  clause  Congress  may 
provide  for  the  correction  of  rates,  regulations,  and  practices  of 
carriers    and    require   uniformity    of    drawbars,    coupling    devices, 
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brakes,  and  the  use  of  handholds,  ladders,  steps,  and  running  boards 
on  cars,  regulate  the  equipment  and  inspection  of  locomotive  boilers, 
prescribe  the  manner  and  method  of  packing  and  handling  in  inter- 
state commerce  of  inflammables,  explosives,  and  other  dangerous 
articles,  legislate  to  prevent  the  dissemination  of  disease  among  live 
stock  through  the  instrumentalities  of  interstate  commerce,  and  yet 
be  without  power  to  prevent  by  suitable  legislation  and  regulation 
abuses  in  the  use  of  the  highwaj^  itself? 

Suppose  it  should  appear  as  a  matter  of  fact  that  by  reason  of  the 
pollution  or  contamination  of  the  roadbed,  the  stream,  or  the  harbor 
there  is  more  danger  of  the  germination  and  spread  of  disease  than 
in  the  moving  of  interstate  traffic  and  the  cars  or  boats  in  which 
the  same  is  transported.  Would  we  in  that  situation  say  that  Con- 
gress is  all  powerful  for  the  regulation  of  the  minor  causes  of  disease 
and  death  and  impotent  as  to  the  greater  cause?  Shall  we  accept 
a  conclusion  that  while  it  may  deal  with  the  incidents  and  instru- 
mentalities of  transportation.  Congress  may  not  by  regulation  touch 
the  highway  itself?  I  do  not  subscribe  to  such  a  latitudinarian 
construction  of  the  Constitution  as  will  ignore  a  rational  observance 
of  the  fact  that  the  Federal  Government  is  the  creature  of  the  States 
and  the  people  thereof,  and  that  it  is  a  government  of  delegated 
and  specific  powers  with  limitations,  and  that  the  States  are  sover- 
eign entities  with  respect  to  their  reserved  powers.  On  the  other 
hand,  I  do  not  for  a  moment  yield  to  a  doctrine  of  such  strict  and 
rigid  construction  that  it  would  so  limit  and  qualify  the  powers  of 
the  Federal  Government  as  to  make  it  impotent  for  the  purposes  for 
which  it  was  created. 

Congress  has  exerted  its  authority  in  the  control  of  commerce  over 
telephone  and  telegraph  service  (including  wireless  telegraphy)  in 
interstate  commerce.  Can  it  be  doubted  that,  if  necessary  to  the  safe 
and  uninterrupted  use  of  the  wireless  in  the  public  service  Congress 
may  properly  regulate  its  legitimate  use  so  that  it  may  not  be  im- 
paired or  thwarted  by  meddlers  ? 

The  people  of  the  13  original  Colonies,  shortly  after  their  inde- 
pendence was  achieved  and  recognized,  clearly  foresaw  that  for  some 
general  purposes  there  was  necessity  for  a  concentration  of  certain 
powers  in  one  government.  One  of  the  most  important  matters  com- 
mitted in  the  interest  of  all  to  the  exercise  of  a  single  authority  was 
the  regulation  of  commerce  among  the  States  and  with  foreign 
nations,  and  it  was  committed,  not  to  be  placed  in  a  state  of  dormancy 
and  nonuse,  but  for  the  purpose  of  vigorous  exercise  in  behalf  of  the 
whole  people.  If  the  Supreme  Court  had  been  induced  to  adopt  a 
narrow  construction  limiting  the  power  of  Congress  to  the  commerce 
itself,  as  separated  from  the  incidents  and  instrumentalities  thereof, 
and  the  highways  whereby  it  is  conducted,  this  delegation  of  so-called 
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authority  to  the  Federal  Government  would,  indeed,  have  been  a 
sham  and  a  delusion.  Necessarily  and  rationally  there  was  included 
in  the  express  and  unqualified  delegation  of  this  authority  the  right 
to  choose  and  adopt  the  most  appropriate  means  for  giving  effect 
to  the  purposes  in  view. 

We  have  continual  demonstration  of  the  wisdom  of  the  framers  of 
our  Federal  Constitution  in  the  application  of  its  everliving  princi- 
ples to  the  ever-changing  conditions  incident  to  progress. 

By  what  process  of  reasoning  shall  we  put  out  of  view  the  general 
welfare  as  it  is  affected  by  the  necessary  protection  of  the  public 
health  from  the  baneful  and  destructive  effects  of  an  improper  use 
of  these  highways  of  interstate  commerce?  It  is  not  necessary  for 
me,  in  this  connection,  to  contend  for  unlimited  authority  on  the 
part  of  Congress  to  initiate  agencies  and  means  for  the  general  pro- 
motion of  health  as  an  affirmative  and  independent  procedure.  I  am 
discussing  not  only  the  authority,  but  the  moral  obligation,  of  the 
Federal  Government  to  see  to  it  that  in  the  use  of  the  highways  and 
instrumentalities  of  interstate  and  foreign  commerce  under  its  exclu- 
sive control  they  are  not  made  vehicles  for  the  dissemination  of  the 
germs  of  disease  and  death. 

While  this  question  of  Federal  authority  probably  would  have  been 
open  to  serious  debate  a  few  decades  ago,  it  scarcely  seems  open  now, 
and  this  I  say  from  the  standpoint  of  one  who  fully  believes  in  the 
vigor  and  power  of  the  reserved  rights  of  the  States. 

Let  us  now  come  to  a  consideration  of  the  second  question,  namely, 
whether  the  facts  and  conditions  are  such  as  to  demand  additional 
legislation  on  the  part  of  Congress  in  the  further  exercise  of  its 
power  in  the  control  of  interstate  and  foreign  commerce  with  a  view 
to  protecting  the  public  health.  Upon  the  members  of  your  profes- 
sion Congress  and  the  public  must  rely  for  authoritative  information 
respecting  the  necessity  for  further  legislation  and  the  specific  pur- 
poses at  which  it  should  be  aimed.  Both  Congress  and  the  people 
are  accustomed  to  demand  satisfactory  showing,  amounting  approxi- 
mately to  a  demonstration,  of  the  reasons  and  justification  for  impor- 
tant new  legislation  before  seriously  considering  it.  A  demand  for 
legislation  resting  upon  possibilities,  unestablished  theories,  and  even 
probabilities  is  seldom  acted  upon  favorably,  especially  when  it 
involves  large  expenditures,  a  new  departure  in  legislation,  or  the 
unaccustomed  exercise  of  authority. 

The  theories  of  the  men  of  your  profession  as  to  the  extent  to  which 
the  germs  of  disease  are  transmitted  through  contaminated  or  pol- 
luted waters  have  been  in  the  past  more  or  less  questioned.  When  we 
look  to  the  histories  of  older  countries  in  other  crowded  times  and 
climes,  as  in  southern  Europe,  respecting  their  pathogenic  conditions, 
the  spot  light  is  thrown  upon  the  cholera,  the  plague,  the  black  death, 
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contagions  communicated  by  air-bome  germs.  But,  in  the  light  of 
experience,  investigations,  and  knowledge  acquired  by  your  pro- 
fession, it  now  seems  probable  that  the  water-borne  mites  are  no 
less  fatal,  and  have  exacted  from  mankind  a  toll  of  death  and  sorrow 
beside  which  the  plagues  that  have  from  time  to  time  swept  localities 
seem  but  "  one-night  stands." 

Our  ignorance  of  the  conditions  under  which  the  ancients  lived  pre- 
cludes us  from  intelligent  comparison  by  which  to  measure  the  death 
toll  that  polluted  waters  may  have  exacted.  That  the  ancients  were 
intelligent  enough  to  want  clean  water  and  to  know  how  to  get  an 
ample  supply  is  demonstrated  by  the  remaining  ruins  of  magnificent 
aqueducts  beside  which  our  own,  if  practicallj'^  superior,  it  must  be 
admitted  are  architecturally  inferior. 

At  Pompeii  you  can  hear  the  water  gurgling  in  the  conduits,  mak- 
ing the  same  music  it  made  nearly  20  centuries  ago.  At  Verona  and 
Rome  the  great  circuses  still  show  the  underground  canals  by  which 
the  arenas  could  be  flooded  and  the  populace  amused  by  naval  combats 
without  going  to  sea. 

The  one  thing  needful  to  justify  prompt  and  comprehensive  action 
by  Congress  in  dealing  with  the  matter  of  public  health,  as  affected 
by  interstate  commerce,  which  would  be  approved  by  the  people,  is 
authentic  and  reliable  information  as  to  approximately  what  extent 
and  in  what  manner  the  public  health  is  injuriously  affected  by  inter- 
state commerce,  and  the  highways  and  instrumentalities  by  and  over 
which  it  is  conducted,  whether  by  land  or  water. 

If  the  common  drinking  cup  in  the  passenger  coach,  now  rapidly 
disappearing  under  the  inhibitions  of  State  laws,  was  a  menace  to 
health,  may  it  not  be  true  that  the  daily  discharge  from  the  pas- 
senger trains  traversing  our  240,000  miles  of  railway,  whereby  that 
which  is  cast  out  one  day  is  taken  up  into  the  air  in  the  form  of  dust 
and  breathed  by  the  passengers  of  the  next  day,  to  say  nothing  of 
those  living  in  communities  along  the  lines  who  might  be  affected, 
is  a  source  of  disease  manifoldly  greater  than  the  common  drinking 
cup?  If  the  theories  upon  which  are  based  some  of  the  hygienic 
requirements  in  the  localities  and  homes  of  those  affected  by  typhoid 
and  some  other  diseases  are  correct,  the  above  question  must  certainly 
be  answered  in  the  affirmative;  but  again  I  say  the  question  is  one 
for  the  experts  of  your  profession,  and  theoretical  disquisitions  in 
the  medical  journals  and  papers,  prepared  with  however  much  con- 
scientious thought  and  care,  in  a  matter  of  this  kind  involving  a 
serious  exercise  of  extended  authority  and  large  expenditures,  though 
immensely  valuable,  do  not  fully  answer  the  purpose  in  convincing 
Congress  or  the  public  of  the  justification  for  a  new  and  important 
departure  in  regulation. 
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What  I  have  just  said  with  respect  to  the  question  of  the  possibility 
or  probability  of  the  dissemination  of  disease  by  a  polluted  or  con- 
taminated rail' highway  applies  with  equal  and  perhaps  greater  force 
to  highways  by  water,  and  especially  to  the  streams  or  lakes  from 
which  communities  obtain  their  supply  for  drinking  and  household 
purposes. 

When  a  great  disaster  like  that  of  the  Titanic,  or  even  much 
smaller  ones,  such  as  occur  in  the  collisions  on  our  railways  and  in 
mine  explosions,  take  place,  the  whole  country  is  shocked  and  there 
is  a  universal  demand  for  adequate  and  practical  regulation  which 
will  prevent  a  recurrence  of  such  disasters ;  yet  the  great  list  of  deaths 
occurring  in  the  operation  of  our  railway  service  is  more  largely  made 
up  of  the  one,  two,  or  a  few  that  are  killed  daily  in  what  are  termed 
"  small  accidents  "  which  are  seldom  heard  of  beyond  the  neighbor- 
hood in  which  they  occur.  So,  doubtless,  does  the  continuous  daily 
and  nightly  toll  upon  the  lives  of  the  great  body  of  the  people,  by  the 
deadly  germs  or  seeds  of  death  and  of  disease,  prepare  for  the  great 
harvest.  Death,  rather  than  the  occasional  local  so-called  scourges, 
which  prevail  for  a  limited  time  in  a  limited  territory,  but  which 
greatly  excite  the  sympathy  and  interest  of  the  people  in  general; 
while  the  steady,  stealthy,  daily  harvest  of  one  here  and  a  few  there 
in  each  and  every  community  goes  on  without  producing  any  great 
shock  to  the  general  public  or  attracting  any  such  interest  on  the 
part  of  the  masses  as  to  ripen  into  a  positive  demand  for  adequate 
prevention  by  suitable  legislation  and  regulation. 

Extended  activities  of  government  in  matters  of  public  regulation 
are  always  objected  to,  and  it  is  often  said  that  the  people  who  are 
governed  least  are  governed  best.  The  correctness  of  this  contention 
depends  altogether  upon  the  extent  to  which  a  people  as  a  whole  have 
reached  such  a  realization  of  individual  responsibility  and  apprecia- 
tion of  the  rights  of  others  as  to  render  regulation  unnecessary. 
Happy  is  that  people  whose  standards  of  life  and  conduct  are  such 
as  to  require  little  government,  and  I  would  suggest  that  that  people 
is  governed  best  whose  government  adequately  protects  the  rights  of 
each  and  all  according  to  the  necessities  of  the  situation.  Little  or 
no  government  would  be  necessary  if  all  the  people  had  reached  the 
high  plane  of  the  Golden  Rule,  but  a  comparatively  small  minority 
may  render  drastic  regulations  necessary  for  the  protection  of  the 
great  body. 

Objection  is  made  to  the  number  of  agencies  and  employees  neces- 
sary to  enforce  regulations.  The  necessity  for  expenditures  for  in- 
spection and  administration  in  connection  with  the  enforcement  of 
requirements  affecting  the  public  is  to  be  regretted;  nevertheless,  it 
has  been  found  necessary  to  protect  the  public  against  wrongs  and 
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impositions  of  many  kinds,  as  for  instance,  the  adulteration  of  foods 
and  medicines,  and  considerations  of  this  sort  ought  not  to  cause  the 
Government  to  hesitate  in  the  exercise  of  its  authority  to  such  an  ex- 
tent as  ascertained  conditions  from  time  to  time  require.  We  would 
be  as  shortsighted  as  those  of  old  who  took  tithes  of  anise  and  cumin, 
neglecting  weightier  matters,  if  we  should  content  ourselves  with  the 
regulation  of  matters  of  dollars  and  cents  as  involved  in  transporta- 
tion rates  and  in  the  protection  of  cattle  from  contagious  diseases, 
and  stand  aghast  at  the  more  important  matter  of  human  life  and 
death,  if  indeed  the  conditions  be  such,  as  has  often  been  contended 
by  eminent  representatives  of  your  profession,  that  the  public  health 
is  greatly  impaired  by  the  pollution  and  contamination  of  the  high- 
ways of  interstate  commerce  by  land  and  by  water. 

Again  I  repeat  that  the  need  of  the  hour  is  a  demonstration  of  the 
truth,  in  order  that  the  public  may  be  sufficiently  informed  so  as  to 
sustain  any  action  that  may  be  necessary  for  the  adequate  protection 
of  its  health,  and  that  those  charged  with  the  responsibility  of  exercis- 
ing the  powers  of  the  Government  may  be  informed  to  a  reasonable 
certainty  as  to  the  situation  with  which  they  have  to  deal. 

It  is  a  matter  for  congratulation  to  those  interested  in  this  all- 
important  subject  that  Congress  has  taken  an  important  step,  by  the 
act  approved  on  the  14th  day  of  the  last  month,  in  the  reorganiza- 
tion of  the  Public  Health  Service,  the  latter  being  invested  with  au- 
thority to  study  and  investigate  the  diseases  of  mankind  and  the 
conditions  influencing  the  propagation  and  spread  thereof,  including 
sanitation  and  sewage,  and  the  pollution,  either  directly  or  indi- 
rectly, of  the  navigable  streams  and  lakes  of  the  United  States ;  and 
to  issue  bulletins  for  the  information  of  the  public.  It  is  devoutly 
hoped  that  this  agency  will  be  amply  equipped  with  the  necessary 
means  to  fully  investigate  these  questions  and  to  give  to  the  public 
and  to  Congress  authentic  and  demonstrable  truth.  When  this  has 
been  done  it  can  not  be  doubted,  in  my  judgment,  that  whatever  addi- 
tional legislation  may  be  necessary  to  reach  the  evils  ascertained,  is 
within  the  power  of  Congress,  and  will  be  promptly  forthcoming. 

The  Public  Health  Service  calls  for  the  highest  order  of  profes- 
sional efficiency  and  individual  integrity,  courage,  and  zeal.  The 
work  before  it  is  of  the  greatest  importance,  and  can  not  be  pursued 
without  encountering  numerous  obstacles  and  difficulties,  and  faith 
in  it  will  not  be  lacking,  owing  to  the  oft-repeated  demonstrations 
of  the  noble  spirit  of  daring  and  self-sacrifice  in  devotion  to  the  high 
calling  of  the  profession  in  the  interest  of  humanity.  A  recent  illus- 
tration of  this,  comparable  to  many  others  in  the  past,  is  that  of  the 
labor  and  sacrifice  of  Dr.  Thomas  C.  McClintick,  and  the  service  is 
not  without  another  among  its  ranks  ready  and  willing  to  promptly 
take  his  place. 


HYGIENE  OF  TRAFFIC  AND  TRANSPORTATION  IN  NORWAY. 

Prof.  Axel  Holst,  University  of  Christiania.  Norway. 
STREET  TRAFFIC. 

The  laws  of  Norway  do  not  contain  many  provisions  for  the  super- 
vision of  street  traffic.  This  is  almost  entirely  relegated  to  the  local 
authorities,  who  have  a  right  to  draw  up  police  by-laws  with  such 
provisions  for  protecting  the  public  order  and  security  as  they  may 
deem  necessary. 

The  regulations  which  are  in  force  in  the  capital  of  the  country, 
Christiania,  are  as  follows: 

Sanitation  of  pavements  and  roadways. — For  pavements,  as  a  rule, 
paving  stones  are  used.  In  some  streets  with  light  traffic  tar  macad- 
amization  is  used,  and  in  central  streets  with  heavy  traffic,  wood- 
block pavements.  The  use  of  asphalt  on  the  roadways  has  several 
times  been  contemplated,  but  until  now  the  plan  has  not  been  realized, 
though  asphalt,  as  regards  sanitary  matters,  is  considered  the  best 
covering  for  roads.  In  markets,  stands  for  horses,  etc.,  impermeable 
pavements  only  are  used ;  as  a  rule,  paving  stones  put  in  cement  on  a 
beton  foundation  and  faced  with  cement  mortar.  The  cleaning  of 
stands  and  markets  is  effected  by  irrigation  and  by  sprinkling  and 
machine  sweeping.  The  streets  with  most  traffic  are  swept  every  day. 
Elsewhere,  sweeping  is  done  every  second  or  third  day,  rarely  at 
longer  intervals.  Every  public  street,  however,  is  swept  at  least  once 
a  week.  In  dry  weather  the  streets  are  sprinkled  to  the  extent  neces- 
sary for  binding  the  dust.  In  the  summer  the  busier  streets  are 
sprinkled  many  times  a  day.  Tar  coating  has  of  late  been  used  as  a 
means  for  laying  the  dust. 

Reijulations  of  vehicles. — For  protecting  street  traffic  against  risks 
and  inconveniences  by  vehicles,  the  municipal  authorities  have  the 
power  of  prohibiting  cycling  in  parks  and  in  the  busier  streets ;  they 
can  also  wholly  or  partly  prohibit  driving  in  certain  streets  under 
certain  circumstances.  They  can  order  that  certain  kinds  of  traffic 
(e.  g.,  transport  of  manure)  shall  keep  to  fixed  routes. 

Horses  that  are  broken,  lame,  emaciated,  or  disposed  to  run  away 
shall  not  be  used  in  public  streets.  Horses  being  disposed  to  bite 
shall  have  a  muzzle.  Inhabitants  of  the  town  and  cabmen  driving 
for  fares  inside  the  town  shall  use  carriages  with  springs.  Excep- 
tions, however,  are  allowed  in  certain  cases. 

Driving  or  riding  shall  not  be  intrusted  to  any  person  that  is  drunk 
or  for  any  other  reasons  is  unable  to  manage  a  horse.  The  person 
who  confides  a  carriage,  a  horse,  or  a  cycle  to  anyone  under  15  years 
of  age  is  responsible  for  the  penalties  the  latter  may  incur. 

Drivers,  riders,  or  cyclists  shall  always  keep  to  the  right. 
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In  public  streets,  gateways,  or  like  places  having  free  exit  to  a  pub- 
lic street,  drivers  or  riders  shall  not  leave  a  horse  unless  it  is  under 
responsible  care  or  is  made  suflBciently  fast  in  a  manner  that  is  fur- 
ther determined. 

There  are  some  special  regulations  for  motor  cars.  Before  being 
put  in  use  they  shall  be  examined  and  approved  by  the  police.  Simi- 
lar examination  is  made  of  the  chauffeur,  who  shall  not  be  under  21 
years  of  age.  The  cars  are  registered  and  numbered  by  the  police. 
As  a  rule  they  shall  not  be  wider  than  2  meters.  Further  details  with 
regard  to  brake  apparatus  and  alarm  bells  are  given. 

As  to  cleanliness,  the  by-laws  decide,  amongst  other  things,  that 
for  the  transport  of  manure  tight  iron  cases  with  close-shutting  lids 
shall  be  used.  Manure  shall  not  be  transported  at  any  other  times 
of  the  day  than  those  indicated  by  the  police,  acting  in  conjunction 
with  the  local  board  of  health.  Wagons  for  the  transport  of  earth, 
sand,  coal,  lime,  etc.,  shall  be  so  tightly  built  that  nothing  may- be 
spilled.  For  the  transport  of  unslaked  lime  the  wagon,  in  addition 
to  this,  shall  have  a  lid  or  other  secure  cover. 

If  any  cabman  wishes  to  stand  with  a  carriage  on  market  places, 
public  streets,  or  drivers'  thoroughfares  within  the  town  or  its  near- 
est surroundings  he  shall  have  a  license  from  the  police.  All  licensed 
cabs  are  numbered.  In  snow  and  rain  the  horses  shall  be  covered 
with  a  black  oilskin ;  in  cold  weather,  on  the  rank,  with  a  rug.  The 
cabmen  themselves  shall  also  be  approved  by  the  police.  Every 
licensee  may  pull  up  at  stations  and  quays;  but  he  shall  be  provided 
with  a  brass  badge  on  which  the  number  of  the  cab  is  inscribed.  He 
delivers  this  badge  to  the  policeman  on  duty.  Those  of  the  arrivals 
who  desire  a  cab  obtain  a  badge  from  the  policeman  and  engage  the 
cabman  to  whom  the  badge  belongs. 

Control  of  street  trades. — Cabmen  who  wish  to  stand  on  the  town 
ranks  for  transporting  goods  and  merchandise  shall  also  have  a 
license  from  the  police. 

No  one  has  a  right,  without  permission  from  the  police,  to  stand 
in  a  public  street  for  the  purpose  of  selling.  The  seller  shall  not 
stand  in  any  other  place  than  the  one  indicated  in  his  permit.  Chil- 
dren are  not  allowed  to  engage  in  any  trade  or  profession  in  public 
streets  or  places  after  10  o'clock  in  the  summer  and  after  9  o'clock 
in  the  winter.  Children  who  have  obtained  police  permission  to  stand 
as  messengers  or  porters  shall  wear  badges.  They,  themselves,  and 
their  baskets  and  carriages  shall  be  clean. 

Newsboys  must  not  be  under  10  years  of  age.  They  also  shall  wear 
badges.  Fresh  meat,  pork,  fish,  bread,  and  confectionery,  when 
being  transported  in  the  streets  or  in  open  air,  shall  be  covered  in 
such  a  way  as  not  to  be  exposed  to  dust  or  other  uncleanliness,  or  to 
the  sunlight  or  the  rain,  whereby  they  may  become  less  fit  for  food. 
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As  to  market  trade,  the  municipal  authorities  decide  (1)  which  of 
the  public  places  may  be  used  for  such  trade;  (2)  what  sort  of  trade 
may  be  carried  on  at  each  place;  (3)  at  what  hours  the  trade  shall 
proceed  (as  a  rule  between  8  a.  m.  and  2  p.  m.).  In  the  markets 
people  are  allowed  to  sell  the  produce  of  agriculture,  horticulture, 
hunting,  fishing,  and  domestic  industry.  Butter,  cheese,  and  smoked 
salmon  shall  not  be  divided,  but  be  sold  as  they  are  brought  to  the 
market.  All  kinds  of  foods  shall  be  laid  in  clean  cloths,  vessels,  or 
carriages.  There  shall  be,  under  meat  in  carriages,  a  clean  cloth. 
Persons  concerned  with  the  transport  of  meat  shall  always  be  clean, 
and  wear  a  clean  smock  and  head  covering.  They  shall  also  have  a 
clean  towel  for  covering  hair  and  neck  when  bearing  meat  upon  their 
shouldei-s. 

Those  who  meet  at  the  markets  for  the  purpose  of  selling  shall 
observe  the  directions  given  by  the  police.  They  shall  not  cast 
spoiled  foods  or  offal  into  the  market  place.  On  the  expiration  of 
the  market  time  all  merchandise,  carriages,  tables,  etc.,  shall  be 
removed. 

Prevention  of  noise. — There  are  not  many  provisions  or  devices  for 
the  prevention  of  noise.  An  act  of  May  27,  1887,  that  applies  to  the 
whole  country,  decides  that  no  one  shall  ply  any  trade  or  profession 
causing  extraordinary  or  unforeseen  annoyance  to  his  neighbors,  e.  g., 
by  noise.  In  deciding  if  an  annoyance  is  extraordinary  or  unforeseen 
the  local  circumstances  enter  into  consideration ;  that  is,  if  the  place 
in  question  is  fit  for  industrial  trades,  or  if  factories  or  the  like  have 
existed  before  in  the  neighborhood.  Those  who  infringe  this  law 
can  be  prosecuted  only  by  private  indictment. 

Ir  accordance  with  the  police  by-laws,  the  municipal  authorities 
can  decide  that  noisy  occupations,  e.  g.,  boiler  clinching  or  coopering, 
shall  not  be  followed  during  the  houi*s  between  10  p.  m.  and  6  a.  m. 

Immoderate  and  noisy  behavior  in  public  restaurants  is  prohibited. 
The  police  can  order  the  closing  at  10  p.  m.  of  public  amusement 
places,  e.  g.,  skittle  grounds,  if  these  annoy  the  neighbors. 

In  a  public  street  shouting,  shooting,  and  loud  singing  are  pro- 
hibited. The  police  can,  however,  under  special  circumstances,  permit 
singing  until  a  certain  hour  in  the  evening.  If  anyone  desires  to 
make  music  in  a  public  street,  he  must  have  permission  from  the 
police.  In  case  of  illness,  or  for  any  other  reasonable  ground,  any 
inhabitant  in  the  neighborhood  can  insist  upon  the  withdrawal  to  a 
proper  distance  of  the  musicians. 

Prevention  of  accidents. — ^The  act  of  May  3,  1871,  decides  that 
manufacture  of  nitroglycerin,  dynamite,  gunpowder,  and  the  like 
shall  not  take  place  in  towns.  Nor  is  it  allowed,  in  towns,  to  keep 
or  possess  more  than  5  pounds  of  dynamite  and  10  pounds  of  powder. 
Exceptions  from  this  rule  may  be  allowed,  but  under  rather  strict 
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safeguards.  Importation  of  and  trading  in  such  articles  shall  be 
notified  to  the  police.  Strict  regulations  are  laid  down  for  the  trans- 
port of  explosives.  Manufacture  and  refining  of  petrol  and  the  like 
inflammable  fluids  are  also  prohibited  in  towns.  The  keeping  of 
unrefined  paraffin  oil  is  prohibited,  and  as  to  the  other  fluids  the 
act  determines  the  amount  which  may  be  kept. 

The  police  by-laws  of  Christiania  contain  a  series  of  special  regu- 
lations for  the  prevention  of  accidents  during  digging,  mining,  and 
in  lifts,  areas,  insecure  boardings,  etc. 

In  or  over  a  public  street  no  one  shall  shoot  with  gun,  bow,  etc. ; 
let  off  fireworks,  flash  powder,  or  other  explosive  substances;  throw 
stones,  soil,  water,  or  other  things  whereby  harm  may  be  done  or  the 
traffic  inconvenienced.  During  slippery  weather  the  police  can  charge 
the  owners  of  premises  with  the  sanding  of  sidewalks. 

Since  1898  a  private  station  for  immediate  medical  aid  has  been 
in  operation.  It  is  situated  in  the  center  of  the  town,  and  medical 
aid  can  be  ordered  at  every  hour  of  the  day  and  the  night.  The  town 
pays  a  yearly  contribution  of  1,500  kroner,  and  the  physician  on  duty 
is  thus  bound  to  render  medical  assistance  without  security  for  fees. 
The  station  is  used  chiefly  by  people  in  the  city  and  the  west  end. 

In  1910  a  municipal  station  was  established  for  the  northern  and 
eastern  parts  of  the  town.  It  is  organized  in  the  same  manner  as 
those  in  Copenhagen  and  Stockholm.  A  certain  number  of  physi- 
cians undertake,  in  rotatioH,  to  remain  in  office  and  to  render  assist- 
ance at  certain  hours  of  the  day  and  the  night.  If  the  patient  can 
not  pay  the  fee,  the  physician  obtains  a  certain  fixed  amount  from 
the  town.  The  police  stations  may  be  used  as  intermediaries  between 
the  public  and  the  physicians  on  duty. 

Those  of  the  patients  who  need  surgical  or  infirmary  treatment 
are  directed  to  the  hospitals  of  the  State  or  the  town. 

At  all  police  stations  there  are  stretchers  and  bandage  materials. 
Besides  tliis,  there  is  an  ambulance  car  at  the  head  station  in  the 
east  end,  ready  for  use  in  case  of  accidents. 

Maintenance  of  comfort  stations. — At  the  present  time  all  public 
conveniences  are  overground.  This  year,  however,  a  beginning  will 
be  made  in  underground  arrangements. 

The  town  has  73  public  urinals,  as  a  rule  built  of  cast  iron  and 
covered  inside  with  slats  up  to  a  height  of  1.60  meters  above  the 
ground.  The  urinals  in  the  center  of  the  town  are  inspected  twice, 
elsewhere  once,  daily. 

The  number  of  public  closets  and  lavatories  is  now  14.  Two  of 
these  (closets)  are  gratuitous,  but  are  used  almost  exclusively  by 
men.  Tliey  are  washed  every  day,  but  have  no  constant  caretakers. 
Two  closets  have  rooms  both  for  gratuitous  use  and  for  hire.  In  the 
remaining  ones  there  is  a  charge — 10  are  for  first  class  and  3  are  for 
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second  class.  They  usually  contain  3  to  4  rooms  for  women  and 
3  to  4  rooms  for  men,  besides  a  caretaker's  room.  All  the  closets  are 
dry  closets,  with  movable  tanks  of  galvanized  sheet  iron.  The  tanks 
are  emptied  one  to  three  times  a  day.  First-class  closets  are  provided 
with  looking  glass,  washstand,  towels,  and  soap.  The  buildings  are 
oil  painted  inside  and  outside.  The  town  council  has  considered  the 
question  of  making  all  closets  free.  But  there  is  no  common  wish  for 
this  amongst  the  public,  who  find  in  the  charges  some  security  for 
cleanliness. 

Regulation  of  street  pageants. — The  police  are  empowered  to  regu- 
late, and,  if  necessary  for  protecting  public  order  and  security,  to 
prohibit  parades  and  pageants. 

TRAMWAY  TRAmC, 

Owing  to  the  important  public  interests  involved  in  tramways, 
for  the  laying  down  of  them  the  law  requires,  in  country  districts, 
a  concession  from  the  Government,  and  in  the  case  of  towns  a  con- 
cession from  the  town  council  (with  the  subsequent  approval  of  the 
Government) . 

At  present  public  tramways  exist  in  four  towns  only :  Christiania, 
Bergen,  Trondhjem,  and  Drammen.  They  are  all  under  private 
ownership,  except  in  Trondhjem,  where  they  are  owned  by  the  town. 
The  motive  power  is  electricity,  with  overhead  conductors.  In  the 
three  first-named  towns  the  cars  move  on  rails;  in  the  last  one,  on 
the  road  itself.  Undergrounds  and  subways  do  not  exist  as  yet, 
but  in  Christiania  an  underground  tramway  has  been  planned,  and 
will  be  completed  in  a  few  years. 

The  tramway  traflSic  in  Christiania  is  divided  between  two  com- 
panies, which  have  a  concession  for  a  certain  period,  after  the  expira- 
tion of  which  the  town  has  the  right  to  take  it  over  at  a  valuation. 
Regulations  for  the  traffic  are  drawn  up  by  the  municipal  authorities. 
In  accordance  with  these  regulations,  every  car,  before  being  put  into 
use,  shall  be  inspected  by  the  commissioner  of  public  works  and  by 
the  police.  It  shall  be  kept  clean  and  in  good  repair.  It  shall  be 
fitted  out  with  signal  apparatus,  alarm  bells,  and  lanterns,  and  shall 
be  sufficiently  lighted.  Doors  and  windows  shall  be  tight  and  shall 
not  be  of  dull  or  colored  glass.  The  stopping  places  shall  be  suffi- 
ciently lighted  after  dark.  The  maximum  speed  allowed  is  300 
meters  per  minute.  When  the  least  distance  between  two  cars  meet- 
ing in  curves  does  not  exceed  20  centimeters  provisions  shall  be  taken 
for  preventing  passengers  from  leaning  out  toward  the  other  line. 
Every  car  shall  be  provided  with  a  plowlike  frame  in  front  of  the 
wheels  and  not  more  than  10  centimeters  above  the  rails.  If  this  is 
impossible  on  account  of  snow  and  ice,  the  board  must  not  be  more 
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than  5  centimeters  above  the  road.  At  the  same  height  a  board  shall 
surround  the  sides  of  the  wheels.  Halts  between  stopping  places  for 
taking  up  or  setting  down  passengers  is  forbidden.  In  case  of  double 
lines,  the  cars  shall  always  keep  to  the  right,  the  platform  doors  on 
the  left  side  being  shut.  Persons  who  may  give  offense  because  of 
disease,  who  are  drunk,  or  whose  clothes  are  offensive,  are  not  ad- 
mitted. This  rule  applies  also  to  dogs,  other  animals,  and  luggage, 
which,  on  account  of  bulkiness,  smell,  or  unclean  condition,  may 
annoy  the  passengers. 

The  following  particulars  relate  especially  to  one  of  the  two  com- 
panies in  Christiania  {Kristiania  sporveisselshap)  : 

Construction  of  cars. — The  framework  of  the  car  is  constructed  of 
wood  with  side  plates  of  iron  or  aluminum.  The  compartment  has 
two  window  panes  on  each  side,  nearly  2  meters  long,  and  a  smaller 
window  between  to  be  pulled  down  for  ventilation.  In  addition, 
there  are  under  the  roof  skylights  with  shutters.  Each  compartment 
will  seat  20  adults.  At  both  ends  there  are  sliding  doors.  The 
platforms  of  the  motor  cars  are  built  in,  and  have  tight-shutting  side 
doors,  one  of  which  is  always  open.  In  the  summer  trailers,  wholly 
or  partly  open,  are  used. 

The  lighting  of  the  compartment  is  effected  by  six  incandescent 
lamps  of  16  candlepower  each.  The  heating  is  done  partly  by  coal- 
brick  fire  under  the  seats,  partly  by  brake  currents  from  the  motors. 
For  preventing  drafts  in  winter  felt  is  hung  before  the  lower  half 
of  the  window  panes.  Formerly  in  winter  the  seats  were  covered 
with  plush  carpet,  but  for  sanitary  reasons  this  has  been  removed. 
Similarly  the  coco  rugs  that  formerly  were  laid  on  the  floorings  have 
been  abolished.    The  cars  are  washed  thoroughly  every  night. 

Sanitation  of  stations. — All  the  stations — that  is,  car  stations  (there 
are  no  stations  on  the  stopping  places)  — are  overground.  They  have 
washing,  dining,  and  bath  rooms  for  the  employees. 

Prevention  of  accidents. — ^The  cars  have  two  sets  of  brakes — me- 
chanical and  electric — and  mechanical  sanding  apparatus.  The  under 
part  of  the  car  is  wholly  surrounded  by  a  plowlike  frame.  The  com- 
pany has  experimented  to  a  considerable  extent  with  home  and  for- 
eign inventions  for  preventing  accidents  without  having  as  yet  ob- 
tained permission  from  the  municipal  authorities  to  adopt  a  new 
system. 

In  the  main  station  there  is  a  motor  car  provided  with  implements 
for  repairing  the  lines  and  the  working  stock.  It  is  also  ready  to 
assist  in  case  of  accidents,  e.  g.,  to  lift  the  cars  if  anyone  has  been 
run  over. 

Education  of  employees. — Those  applying  for  employment  on  the 
cars  have  first  to  pass  through  a  practical  course  of  driving  or  con- 
ducting under  the  guidance  of  a  skilled  officer  especially  fitted  for 
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that  work.  Thereupon  they  are  put  in  the  reserve,  and  after  having 
been  in  service  there  for  some  time  they  are  eligible  for  regular 
employment. 

Everyone  who  is  employed  on  cars  is  medically  examined  before 
engagement.    No  one  without  unimpeachable  health  is  engaged. 

The  regular  employees  are  members  of  the  sick  and  relief  fund 
and  of  the  widows',  orphans',  and  old-age  fund  of  the  company. 

In  the  winter  the  employees  are  provided  with  fur  clothes,  thick 
sealskin  boots,  and  fur  cap ;  in  the  summer,  with  light  summer  clothes 
and  cap.  They  have  8^  hours'  daily  work,  in  two  shifts.  They  are 
free  from  duty  every  eleventh  week  day  and  every  fourth  Sunday; 
besides  this,  they  have  14  days'  holiday  with  pay  in  the  summer. 

Sanitary  control  of  -passengers. — In  addition  to  the  above-men- 
tioned restrictions  as  to  diseased  persons  and  bulky,  evil-smelling,  or 
unclean  luggage,  there  are  prohibitions  against  smoking  in  the  com- 
partment.   Spitters  on  the  floorings  are  liable  to  expulsion. 

RAILWAY   TRAFFIC. 

In  Norway  railways  can  not  be  constructed  without  permission 
from  the  Government.  The  great  majority  of  the  railways  (in  1911, 
2,614  kilometers)  are  owned  by  the  State.  The  total  length  of  private 
railways  in  1911  was  476  kilometers. 

The  following  details  relate  to  regulations  and  measures  concerning 
State  railways: 

Sanitation  of  stations. — In  all  stations  the  floorings  shall  be  washed 
daily,  and  tables,  benches,  etc.,  dusted  daily.  In  the  waiting  rooms 
there  shall  be  a  sufficient  number  of  spittoons,  and  placards  pro- 
hibiting spitting  on  floorings  shall  be  put  up  on  the  walls.  The 
yard  before  the  station  shall  be  cleaned  daily  of  horse  droppings  and 
other  offal.  Manure  wagons  shall  be  unloaded  and  the  contents  car- 
ried off  by  the  consignee  as  soon  as  possible.  The  manure  pits  shall 
be  strewn  with  slaked  lime.  The  urinals  shall  be  flushed  with  water 
and  irrigated  with  a  solution  of  carbolic  acid.  The  cesspools  shall  be 
emptied  and  cleaned  as  often  as  is  necessary  to  avoid  overfilling. 

Construction  of  cars. — The  type  of  car  is  not  very  different  |rom 
that  commonly  found  in  Europe.  Norway  has  joined  the  third  inter- 
national convention  (in  Bern,  May  18,  1907)  on  standardizing  the 
technical  outfittings  of  railways.  All  rolling  stock  shall  be  on  springs 
and  have  elastic  buffers.  Passenger  cars  shall  be  examined  and 
repaired  at  least  every  sixth  month.  The  compartments,  as  a  rule, 
have  ventilation — skylights.  In  the  summer  season  the  car  shall  be 
thoroughly  ventilated  by  opening  the  windows  on  both  sides  for  half 
an  hour  before  departure  from  stations.  The  cars  are  generally 
heated  by  steam  and  lighted  by  petroleum  lamps  or  electricity;  of 
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late  years  gas  has  been  used  more  and  more.  Passenger  cars  shall  be 
kept  thoroughly  clean  inside  and  outside.  There  shall  be  in  every 
compartment  two  movable  spittoons  and  a  placard  prohibiting  spit- 
ting on  floorings.  If  a  person  suffering  from  infectious  disease  has 
been  conveyed  in  the  car,  the  latter,  on  arrival  at  the  station  of  desti- 
nation, shall  be  taken  from  the  train  and  disinfected.  Detailed 
directions  are  given  for  the  disinfection  of  cars  which  have  conveyed 
persons  infected  with  cholera.  Freight  cars  also  shall  be  kept  prop- 
erly clean.  The  station  masters  shall  see  especially  that  cars  which 
have  recently  transported  petroleum,  fertilizers  in  packing,  cattle 
bones,  acids,  etc.,  are  thoroughly  cleaned  and  swept  before  being  used 
to  transport  merchandise  that  may  be  damaged  (e.  g.,  meal  and  com). 
The  cleaning  shall  always  take  place  immediately  after  the  unloading 
of  the  wagon.  Detailed  directions  are  given  for  the  cleaning  and 
disinfection  of  wagons  which  have  transported  cattle. 

Safety  devices. — Owing  to  the  somewhat  simple  and  uncompli- 
cated conditions  and  to  thorough  care,  accidents  on  the  railways  in 
Norway  are  very  rare.  Probably  there  are  few  countries  that  can 
show  so  low  a  percentage  of  accidents.  Signaling  on  the  lines  and 
at  the  stations  is  effected  by  manual  signals  (flags  of  red,  green,  and 
white  cloth,  lamps,  whistles,  horns,  and  explosive  signals)  and  by 
fixed  signal  apparatus  (semaphores,  disks,  block  signals,  marks  for 
road  crossings,  and  station  limits).  On  trains  the  above-mentioned 
jnanual  signals,  steam  whistles,  and  lanterns  are  employed. 

Hygiene  of  employees. — Before  any  person  is  given  regular  en- 
gagement he  shall  produce  a  certificate  from  a  physician  stating  that 
he  is  suffering  from  no  disease  or  other  defect  that  might  reduce  his 
fitness  for  duty  and  that  he  has  a  normal  color  sense.  He  shall  also 
produce  from  his  former  employers  a  special  testimonial  of  sobriety ; 
f.uch  testimonial  is  also  required  for  subsequent  employment  or  pro- 
motion in  the  safety  service.  No  one  who  is  under  18  years  of  age 
or  who  has  suffered  from  mental  diseases  is  employed  in  the  safety 
service,  the  telegraph,  or  as  pointsman  or  guardian  of  the  line.  It 
is  strictly  prohibited  to  carry  or  consume  intoxicating  drinks  when 
on  duty.  Employees  are  also  prohibited  from  acting  as  interme- 
diaries in  the  purchase  of  spirits.  The  men  are  not  allowed  to  smoke 
when  on  duty.  The  hours  of  labor  vary  from  60  to  65  weekly.  Em- 
ployees are  generally  free  every  third  Sunday.  They  can  also  be 
granted  14  days  holiday  (under  special  circumstances  up  to  30  days), 
all  the  while  drawing  their  wages.  The  railway  provides  housing 
accommodation  for  a  comparatively  low  payment  for  station  mas- 
ters and  some  of  the  guardians  of  the  line.  In  some  cases  it  provides 
free  lodging  for  trainmen  who  are  obliged  to  spend  the  night  away 
from  home. 
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If  any  one  of  the  regular  men  is  taken  ill,  the  railway  grants  him 
exemption  from  duty  up  to  the  end  of  six  consecutive  months.  Those 
who  are  not  regularly  employed,  and  who  have  a  yearly  income  of 
under  1,400  kroner,  in  towns  (or  under  1,200  kroner  in  the  country), 
have  free  medical  assistance  and  sick  pay  in  accordance  with  the  act 
of  sick  insurance  of  1909. 

If  any  one  of  the  regular  force  is  injured  on  duty,  the  railway 
pays  for  free  medical  assistance  and  medicine  (or  care  in  hospital) 
and  full  wages  as  long  as  he  is  unfit  for  work,  not  exceeding,  how- 
ever, 12  months.  At  the  expiration  of  this  period,  if  he  is  still  unfit 
for  work,  he  obtains  a  pension.  If  the  accident  has  resulted  in  death, 
the  railway  pays  the  funeral  expenses,  full  wages  for  six  months  after 
the  decease,  and  thereafter  a  pension  to  widow  and  children.  If 
anyone  who  is  not  regularly  employed  is  injured  on  duty  the  railway 
pays  for  free  medical  assistance  and  allows  him  sick  pay  as  long  as 
he  is  unfit  for  work.  Should  the  accident  result  in  death,  the  rail- 
way pays  the  funeral  expenses  up  to  an  amount  of  50  kroner  and 
an  annuity  to  his  family. 

For  the  regular  men  a  pension  fund  has  been  instituted  which 
gives  a  pension  to  those  who  are  discharged  after  having  attained  the 
age  of  65.    There  is  also  a  widows'  fund  and  a  relief  fund. 

Food,  water,  and  ice  supplies. — Drinking  water,  mixed  with  ice  in 
the  warm  season,  shall  be  at  hand  in  all  stations  and  passenger  trains. 
There  are  lavatories  in  most  of  the  passenger  cars.  Long-distance 
trains  as  a  rule  have  dining  cars,  and  there  are  restaurants  in  the 
larger  stations. 

Accident  relief. — If  anyone  is  injured,  the  railway  has  to  provide 
for  medical  assistance  as  soon  as  possible.  Should  the  physician  or 
the  hospital  demand  security  for  fees  or  expenses,  such  security  shall 
be  given  for  provisional  treatment  or  care  so  that  the  railway  can 
be  said  to  have  done  its  best  to  provide  immediate  help. 

At  several  of  the  larger  stations  there  is  a  stretcher  and  an 
ambulance  chest  containing  medicine,  bandages,  etc. 

For  the  transport  of  the  sick  there  are  in  several  districts  one  or 
more  sick  cars.  These  as  a  rule  are  stationed  at  one  of  the  head 
stations,  from  which  they  can  be  ordered  as  occasion  requires.  For 
the  establishment,  if  possible,  of  a  system  with  sick  compartments  in 
the  trains  an  arrangement  will  be  put  on  trial  whereby  one  of  the 
compartments  in  the  middle  of  a  third-class  bogie  car  can  be  so 
transformed  that  it  will  give  ample  accommodation  to  an  invalid 
basket.  The  compartments  have  no  special  outfit  for  sick  transport 
and  are  employed  as  regular  passenger  compartments.  To  complete 
this  arrangement  some  stretchers  are  being  procured  by  means  of 
which  the  patient  may  be  lifted  into  the  compartment  through  one 
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of  the  side  windows.  The  stretchers  are  provided  with  straps  so 
that  they  can  be  hung  upon  the  brackets  of  the  racks. 

Sanitary  supervision  of  passengers. — Persons  that  may  incon- 
venience or  annoy  the  passengers  because  of  illness  or  mental  or 
physical  defects  are  not  allowed  in  the  trains  without  special  per- 
mission. The  railway  employees  shall  strictly  control  the  nonadmis- 
sion  to  the  trains  of  intoxicated  persons.  Should  such  persons  obtain 
admission  they  may  be  put  down  underway.  Besides  this  they  may 
be  prosecuted,  the  penal  law  prohibiting  anyone  being  drunk  on 
public  conveyances.  Persons  spitting  without  using  the  spittoons 
can  be  ordered  out. 

Hygiene  of  merchandise. — Goods  that  by  leaking  or  otherwise  may 
damage  other  merchandise  shall  be  loaded  on  special  cars,  if  possible, 
or  at  any  rate  be  kept  isolated.  Merchandise  that  may  be  damaged 
by  wet  or  kindled  by  sparks  from  the  engine  shall  be  covered  by 
tarpaulins,  tied  fast,  or  transported  in  covered  cars. 

All  perishable  goods  shall  be  dealt  with  carefully  and  not  be 
loaded  so  as  to  be  damaged  while  under  way,  e.  g.,  by  odor.  Thus 
butter,  milk,  and  the  like  victuals  shall  not  be  loaded  with  fresh 
fish,  for  instance.  For  the  transport  of  foods  that  are  likely  to  be 
damaged  by  heat  or  by  cold  special  refrigerating  and  heating  cars 
have  been  built.  As  these  are  especially  designed  for  transportation 
of  fresh  meat,  fish,  and  milk,  for  cleanliness  the  floorings  are  specially 
covered. 

In  accordance  with  the  act  of  May  3,  1871,  detailed  regulations  are 
enacted  for  the  transport  of  certain  explosive  and  inflammable  sub- 
stances. These  regulations  require,  amongst  other  things,  special 
notice ;  transport  by  special  trains,  when  there  is  more  than  a  certain 
quantity;  special  packing;  and  a  special  staff  for  supervision. 

Prevention  of  spread  of  infectious  diseases. — Before  sick  persons 
are  received  for  transport  a  medical  certificate  shall  be  produced,  in 
which  a  physician  shall  specify  whether  the  disease  is  infectious. 
Persons  suffering  from  plague  shall  not  be  received  for  transport. 
Persons  suffering  from  other  infectious  diseases  can  be  received  for 
transport  in  sick  cars  or  in  covered  cars,  but  special  permission 
from  the  traffic  manager  shall  be  procured  in  every  case.  If  the 
disease  is  cholera,  yellow  fever,  smallpox,  dysentery,  or  typhoid,  a 
declaration  from  the  chairman  of  the  local  board  of  health  shall 
be  procured,  stating  that  the  transport  is  necessary  or  desirable  and 
how  far  special  measures  shall  be  taken  for  the  transport  or  the  sub- 
sequent disinfection.  The  car  shall  be  attached  behind  the  other 
passenger  cars  in  the  train.  The  installation  and  removal  of  the  sick 
shall  take  place  at  least  half  an  hour  before  and  after  the  other  pas- 
sengers mount  or  alight  and  in  such  manner  that  the  sick  and  his 
attendants  do  not  come  into  contact  with  the  station  buildings  and 
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the  passenger  platforms.  In  the  transport  of  persons  suflfering  from 
cholera,  yellow  fever,  etc.,  the  attendants  of  the  sick  shall  declare  their 
names  and  addresses  to  the  master  of  the  station  of  departure,  who 
gives  notice  to  the  master  at  the  station  of  arrival.  The  attendants 
shall  also  produce  a  medical  certificate  stating  that  their  transport 
can  proceed  without  risk  of  infection.  Corpses  of  persons  who  have 
died  of  infectious  diseases  are  not  received  for  transport  without  a 
special  permit.  They  shall  be  put  into  an  air-tight  coffin  of  zinc 
or  other  metal.  Cattle  suffering  from  infectious  diseases  are  not 
received  for  transport. 

In  accordance  with  the  act  of  June  17,  1909,  persons  arriving  at 
Norway  from  places  infected  with  cholera  or  plague  and  not  having 
left  the  infected  place  at  least  five  days  before  the  outbreak  of  the 
epidemic,  shall  report  themselves  to  the  chairman  of  the  local  board 
of  health,  and  give  name,  occupation,  home,  place  of  destination, 
traveling  plans,  and  date  of  departure  from  the  infected  place.  They 
are  then  bound  to  present  themselves  for  daily  inspection  for  five 
days,  counting  from  the  day  of  departure  from  the  infected  place. 

In  times  when  there  is  special  danger  of  importation  of  cholera 
the  railway  board  can  enforce  stricter  regulations  for  the  control  and 
isolation  of  persons  with  cholera-like  symptoms,  disinfection  of  lug- 
gage and  compartments,  precautions  as  to  car  closets  and  thorough 
cleansing  of  stations.  Nurses  and  invalid  equipment  may  also  be 
sent  in  the  trains. 

LAKE   AND   RIVER    TRAFFIC. 

Apart  from  some  greater  lakes,  the  waterways  of  Norway  are  only 
to  a  relatively  small  extent  naturally  available  for  navigation,  nor 
are  there  many  places  where  there  has  been  a  possibility  of  artificial 
improvements.  The  length  of  the  navigable  waterways  is  therefore 
not  considerable  in  proportion  to  the  area  of  the  country. 

Protection  and  lighting  of  waterways. — Marks  and  signs,  consist- 
ing, as  a  rule,  of  anchored  logs,  have  been  put  in  many  places  to 
mark  the  fairway.  In  one  canal  screens — some  of  wood,  others  of 
stone — have  been  built  up  to  protect  the  draft  against  the  backwash. 
Beyond  this  it  has  not  been  considered  necessary  to  make  special 
works  for  protecting  the  waterways.  Most  of  them  are  used  during 
the  day  only.  Lighting  is  therefore  not  necessary.  Some  parts, 
however,  especially  dangerous  for  traffic,  are  lighted  by  lamps  in  the 
dark  season. 

Prevention  of  pollution  of  waters. — According  to  the  generally 
accepted  views,  which,  however,  have  of  late  years  been  contested, 
the  water  in  rivers  and  minor  lakes  is  subject  to  private  ownership. 
The  persons  over  whose  ground  the  water  runs  have  a  right  to  dis- 
pose of  it  subject  to  the  restrictions  made  by  legislation.     In  this 
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respect  it  is  noteworthy  that  owners  of  industrial  plants  have  to 
prevent  such  offal  from  being  led  into  the  watercourse  as  would 
inconvenience  others  interested  in  the  waterway.  Pollution  shall 
not  take  place  to  an  extent  to  cause  "  extraordinary  or  unforeseen  " 
inconveniences  to  owners  of  rights  on  lower  reaches  of  the  water- 
course. If  the  latter  desire  to  prevent  pollution  beyond  this  limit, 
they  may  petition  the  Government  to  expropriate  or  lay  an  easement 
on  the  properties  in  question  bordering  on  the  waterway.  Further, 
in  this  connection,  it  may  be  observed  that  local  boards  of  health  may 
have  rather  limited  prohibitions  against  pollution  of  water,  espe- 
cially drinking  water,  inserted  in  the  sanitary  by-laws. 

Hygiene  of  loater  craft. — The  seaworthiness  act  of  1903  may  also 
be  applied  to  ships  engaged  in  lake  and  river  traffic.  Regarding  life- 
saving  appliances,  the  royal  ordinance  of  May  1,  1909,  decides  that 
the  ships  shall  have  a  lifeboat,  life  buoys,  and  life  belts.  A  royal 
ordinance  of  May  22,  1906,  has  enacted  regulations  regarding  the 
construction  of  rails,  stairs,  ladders,  gangways,  cranes,  steam  winches, 
open  hatches,  etc.     It  provides  also  against  fires. 

Examination  and  care  of  employees. — The  provisions  for  examina- 
tion and  care  of  employees,  enacted  by  the  maritime  act  of  1893  and 
the  seaworthiness  act  of  1903,  have  little  reference  to  ships  engaged  in 
lake  and  river  traffic.  The  crews  of  steamships  of  over  15  registered 
tons  and  of  sailing  ships  of  over  50  registered  tons  are  provided  for 
in  the  act  of  accident  insurance  for  seamen  of  1911. 

Sanitary  supervision  of  passengers. — As  to  sanitary  supervision  of 
passengers,  there  are  no  special  rules  apart  from  the  common  legisla- 
tion regarding  the  public  health.  In  accordance  with  this  local 
boards  of  health  are  empowered  to  fix  the  measures  which  they  deem 
necessary  for  preventing  the  spread  of  infectious  diseases,  each  board 
being  responsible  for  its  respective  district;  also  for  lake  and  river 
traffic  within  that  district. 

SEA   TRAFFIC. 

In  accordance  with  the  act  of  public  health  of  May  16,  1860,  every 
town  or  district  can  make  sanitary  by-laws,  subject  to  the  approval 
of  the  Government.  In  these  may  be  inserted  regulations  concerning 
sanitary  conditions  in  the  ports.  The  by-laws  are  administered  by 
the  local  board  of  health  consisting,  in  towns,  of  the  medical  officer  of 
health,  the  magistrate,  the  commissioner  of  public  works,  and  three 
other  members  elected  by  the  town  council. 

Uarhor  sanitary  regulations. — The  ports  act  of  July  10,  1894,  con- 
tains also  some  regulations  concerning  the  public  health.  Ships  are 
prohibited,  without  special  permission,  from  polluting  the  harbors 
and  their  surroundings  by  throwing  overboard  refuse  and  offal.    The 
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municipal  authorities  are  to  make  regulations  for  the  use  of  fire  and 
light  in  port,  and  the  port  authorities  may  publish  special  regulations 
on  the  loading  and  unloading  of  explosives  and  inflammable  sub- 
stances. 

Provisions  for  life  saving. — AATiile  the  other  countries  bordering  on 
the  North  Sea,  especially  England  and  Denmark,  had  long  ago  or- 
ganized life-saving  stations,  with  staff  and  apparatus,  Norway  was 
lacking  in  such  establishments  until  about  1890.  Our  steep  and  pre- 
cipitous coasts,  surrounded  by  cliffs  and  shoals,  put  obstacles  in  the 
way  of  the  establishment  of  fixed  stations  with  lifeboats  and  rocket 
apparatus.  It  was  not  until  somewhat  after  1880  that  the  idea  of 
floating  stations — that  is,  small  steam  or  sailing  craft,  the  chief  task 
of  which  would  be  to  prevent  wreckage— began  to  gain  ground.  On 
this  principle  the  Norwegian  Society  for  the  Saving  of  Shipwrecks 
was  established.  It  is  supported  by  private  subscriptions,  the  State, 
however,  contributing  a  yearly  amount  of  about  25,000  kroner.  The 
society  now  possesses  20  life-saving  boats,  all  sailing  boats,  as  these 
have  proved  superior  to  steamboats  in  strong  gales  and  lieavy  seas. 
They  are  strong,  solid  craft,  able  to  withstand  the  roughest  storms. 
They  are  stationed,  during  certain  months  of  the  year,  each  on  its 
respective  field  of  operation.  Their  main  work  consists  in  towing 
fishing  boats  that  are  not  able  to  get  in  during  gales  oft'  the  coast. 
They  can  easily  beat  up  to  land  when  towing  from  4  to  5  fishing 
boats.  A  single  lifeboat  has  towed  12  fishing  boats  in  a  strong  gale. 
Besides  this,  they  assist  ships  that  have  gotten  into  narrow  and  peril- 
ous waters  without  a  pilot  or  that  are  otherwise  in  distress.  They 
have  also  often  been  used  to  fetcli  a  medical  man,  midwife,  or  clerg}"- 
man  when  a  steamboat  has  not  been  at  hand  and  the  sea  has  been  too 
rough  for  ordinary  boats.  In  case  of  wreckage  the  district  officials 
of  the  society  are  empowered  to  make  the  arrangements  which  they 
deem  necessary,  the  expenses  within  a  certain  limit  being  covered 
by  the  society. 

Another  association,  the  Norwegian  Life  Saving  Society,  has  set 
itself  the  task  of  instructing  people,  especially  school  children,  to 
swim  and  of  propagating  the  elementary  rules  for  rescuing  drowning 
persons.  It  has  taken  up  the  task  of  introducing  swimming  as  an 
obligatory  school  subject.  It  is  supported  by  private  subscriptions 
and  a  yearly  contribution  from  the  State. 

Hygiene  of  ships. — The  legislation  of  Norway  contains  many  pro- 
visions for  the  construction,  arrangement,  and  equipment  of  ships. 
The  chief  act  is  that  concerning  the  public  supervision  of  the  sea- 
w^orthiness  of  ships  of  June  9,  1903  (with  amendments  of  Sept.  18, 
1909).    The  supervision  is  undertaken  by  the  State. 

In  accordance  with  this  act  the  Government  has  issued  directions 
for  life-saving  appliances  on  ships  (royal  ordinance  of«May  1,  1909). 
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Ships,  not  conveying  passengers,  shall  have  boats  of  such  size  and  in 
such  number  as  will  provide  boat  room  of  20  cubic  feet  for  each 
of  the  crew.  They  shall  have  up  to  four  life  buoy's,  in  all,  and  one 
life  belt  for  each  person  on  board.  On  ships  trading  outside  Nor- 
way and  having  a  crew  of  at  least  10  persons,  the  boats  sliall  be 
lifeboats:  if  the  crew  is  under  10  the  ships  shall  caiTy  floating  ap- 
pliances. The  same  applies  to  ships  on  inland  trade.  Passenger 
ships  plying  between  Europe  and  foreign  continents  shall  have  boats 
in  davits  of  size  and  number  sufficient  to  contain  at  least  four-tenths 
of  the  number  of  persons  that  the  ship  is  allowed  to  convey,  and 
other  boats,  life-saving  globes,  and  approved  appliances  of  size  and 
number  sufficient  to  contain  the  rest  of  the  persons  on  board.  These 
ships  shall  also  have  eight  life  buoys  if  the  number  of  persons  al- 
lowed is  not  above  100,  and  one  life  buoy  extra  for  each  additional  100 
or  part  thereof.  Besides  this,  there  shall  be  as  many  life  belts  as  tHe 
nmnber  of  passengers  allowed.  Two-thirds  of  the  boats  in  davits 
shall  be  lifeboats  and  one-third  boats  with  floating  appliances.  In  the 
davits,  however,  there  shall  always  be  at  least  four  lifeboats  and  two 
boats  with  floating  appliances,  gauging  at  least  1,200  cubic  feet.  On 
passenger  ships  for  trade  in  Europe  and  for  inland  coast  trade  the 
number  and  size  of  boats  and  the  number  of  life  buoys  may  be  less. 
The  Government  has  given  detailed  regulations  for  the  construction 
and  placement  of  boats,  buoys,  and  belts. 

The  aforementioned  regulations  apply  to  sailing  ships  of  over  50 
registered  tons  and  steamships  of  oA^er  25  registered  tons.  Ships 
under  this  size  shall  have  one  boat,  one  life  buoy,  and  one  life  belt 
for  each  person  on  board. 

The  crew  is  bound  to  practice  (on  passenger  ships,  once  a  month, 
and  on  other  ships,  once  every  second  month)  the  setting  out  of  all 
the  boats,  so  as  to  be  sure  that  everything  is  in  order. 

All  ships  engaged  in  trade  outside  Norway  and  ships  trading  be- 
yond 7^  miles  off  the  coast  shall  be  provided  with  tanks  for  the 
spreading  of  oil  on  the  sea. 

For  the  security  and  safeguard  of  persons  on  board  the  act  of 
1903  provides  in  general  terms  that  a  ship  shall  have  such  devices 
and  arrangements  as  it  is  possible  to  make,  considering  its  size  and 
speed.  The  act  empowers  the  Government  to  give  closer  details,  and 
this  is  done  by  the  royal  ordinance  of  May  22,  1906.  This  ordinance 
enacts  regulations  regarding  the  constniction  of  rails,  stairs,  ladders, 
gangways,  cranes,  steam  winches,  open  hatches,  etc.  It  provides 
against  fires  and — in  tropical  seas — lightning,  and  against  accidents 
when  anyone  of  the  crew  may  work  on  the  outside  of  the  ship.  It 
orders  awnings,  in  certain  cases,  and  safety  lamps  for  working  in 
floor  tanks,  which  have  been  closed  for  a  long  time.  Regarding 
berths  (cabins)  the  act  decides  that  in  ships  gauging  over  200  reg- 
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istered  tons  every  room  destined  for  sleeping  accommodation  for  the 
crew  shall  have  a  minimum  surface  of  17  square  feet  and  a  contents 
of  120  cubic  feet  per  man.  Each  of  the  crew  shall  have  his  own 
bunk  measuring  at  least  1.90  by  0.60  meters.  Over  the  doors  shall 
be  distinct  inscriptions  or  marks  indicating  the  number  of  persons 
for  whom  the  room  is  intended.  On  sailing  ships  of  over  50  reg- 
istered tons  and  on  steamships  of  over  25  registered  tons  not  more 
than  two  bunks  may  be  placed  one  above  the  other. 

Moreover,  there  are  detailed  regulations  concerning  the  arrange- 
ment of  bunks,  and  the  washing,  ventilation,  and  lighting  of  berths. 
The  rooms  shall  be  washed  and  cleaned  from  top  to  bottom  three  or 
four  times  a  year;  in  addition  to  this,  a  thorough  washing  and  disin- 
fection shall  be  given  them  after  cases  of  contagious  disease.  Every 
ship  of  over  100  registered  tons  shall  be  provided  with  one  or  more 
properly  constructed  and  ventilated  closets,  which  shall  be  cleaned 
daily.  Ships  without  closets  shall  have  closet  buckets.  Steamships 
built  after  the^  enforcement  of  the  act  and  destined  for  long  voyages 
or  tropical  seas  shall  have  a  bathroom.  Ships  with  a  crew  of  12  per- 
sons or  more  shall  have  a  special  sick  room  with  1  bunk,  if  the  crew 
is  12  to  17  in  number;  2  bunks,  if  it  is  18  to  30;  3  bunks,  if  it  is 
31  to  45 ;  and  4  bunks,  if  the  crew  is  4G  or  more.  Such  a  sick  room  is 
not  obligatory  for  fishing  and  whaling  boats  under  200  registered  tons 
nor  for  ships  in  the  coasting  trade  and  those  running  regularly  in 
European  seas  if  they  are  expected  not  to  be  at  sea  for  a  longer  time 
usually  than  three  days.  A  royal  ordinance  of  October  6,  1909,  gives 
detailed  regulations  for  protecting  the  health  and  security  of  the 
engine-room  staff.  A  royal  ordinance  of  August  27,  1909,  gives  spe- 
cial reg-ulations  for  ships  conveying  passengers.  Ships  trading  be- 
tween Europe  and  foreign  continents  shall  have  a  physician  if  there 
are  more  than  100  persons  on  board.  If  there  are  more  than  1,200  per- 
sons there  shall  also  be  an  assistant  physician.  Before  departure 
both  passengers  and  crew  shall  be  medically  examined. 

Detailed  regulations  are  given  for  the  construction  of  berths  and 
for  the  construction,  cleaning,  and  lighting  of  cabins.  Apart  from 
the  closets  designed  for  the  crew,  there  shall  be  at  least  2  closets, 
1  for  men  and  1  for  women,  distant  from  each  other  as  far  as  pos- 
sible, preferably  on  either  side  of  the  ship.  If  the  ship  conveys 
more  than  50  passengers  there  shall  be,  in  addition,  1  closet  for 
every  50  women  and  1  for  every  100  men.  The  closets  shall  be 
separated  from  passenger  rooms  by  a  closed  bulkhead.  Floorings, 
walls,  and  ceilings  shall  be  impermeable.  The  closets  shall  be  prop- 
erly ventilated  and  lighted  and  of  such  construction  that  they  can  be 
swilled  out.  There  shall  be  special  sick  rooms  for  the  passengers, 
and  a  dispensary  that  may  also  be  used  for  operations.     Near  the 
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sick  room  there  shall  be  1  bathroom  and  2  closets  with  irrigation 
apparatus.  There  shall  be  2  lavatories,  1  for  men  and  1  for  women, 
to  be  used  by  the  passengers  only.  Such  rooms  are  not  compul- 
sory if  the  passengers  have  cabins  with  at  least  one  washstand  for 
every  6  persons.  Ships  going  to  ports  south  of  30°  N.  shall  have  a 
batli  arrangement  for  every  50  passengers  (apart  from  the  bath  be- 
longing to  the  sick  room) .  If  the  ship  conveys  more  than  100  persons 
it  shall  have  a  wireless  installation,  approved  by  the  Government. 
For  passenger  ships  trading  in  European  seas  the  foregoing  provi- 
sions are  modified.  For  passenger  ships  on  coasting  trade  the  follow- 
ing provisions  only  are  obligatory :  There  shall  be  2  light  and  prop- 
erly ventilated  closets  with  irrigation  apparatus,  and  1  additional 
closet  for  every  100  passengers  over  50. 

A  royal  ordinance  of  July  21,  1894  (with  amendments  of  October 
12,  1895,  and  March  27,  1897),  provides  for  the  supply  of  medicine 
on  ships.  Every  ship  of  over  100  registered  tons  trading  outside 
Norway  or  in  the  Arctic  seas  shall  have  a  book  on  medicine,  author- 
ized by  the  Government,  and  a  medicine  chest  containing  certain 
drugs,  instruments,  and  bandages.  These  ships,  except  those  trading 
in  Europe  north  of  Cape  Finisterre,  shall  also  carry  invalid's  food 
(wheat  biscuits,  sago  or  tapioca,  oatmeal,  eggs,  condensed  milk, 
meat  extract,  wine,  whisky  or  cognac,  canned  vegetables,  cocoa). 
The  master  before  departure  shall  see  that  medicine  and  invalid's 
food  are  in  good  condition  and  sufficient  in  quantity.  In  case  of 
any  considerable  consumption  during  the  voyage,  a  new  supply  shall 
be  taken  aboard  at  the  first  opportunity.  At  least  once  a  year  the 
master  shall  have  the  contents  of  the  medicine  chest  examined  by  a 
competent  person,  so  that  drugs  which  are  damaged  or  have  lost 
their  efficiencv  may  be  replaced  by  new  ones. 

The  act  of  1903  empowers  the  Government  to  regulate  food  and 
water  supplies  on  ships.  Such  regulations  are  enacted  by  a  royal 
ordinance  of  November  24,  1905.  They  apply  to  ships  trading  out- 
side Europe  and  to  ships  on  inland  trade  if  destined  to  be  more  than 
14  days  at  sea,  and  only  to  sailing  ships  of  over  50  registered  tons 
and  steamships  of  over  25  registered  tons. 

On  ships  carrying  coolies  a  special  dietary  may  be  established  for 
that  part  of  the  crew.  The  regulations  contain  a  food  list  to  be  put 
lip  in  the  forecastle,  indicating  the  quantity  of  each  man's  daily 
rations.  The  ship  shall  be  provided  with  the  kinds  of  victuals 
ordered,  in  such  quantity  that  the  members  of  the  crew  may  have 
their  rations,  even  though  the  voyage  may  last  longer  than  usual. 
On  ships  trading  south  of  33°  N.,  and  destined  to  make  over  30 
days'  voyage,  the  master  before  departure  shall  have  all  victuals 
snd  water  examined  and  he  shall  see  tkat  they  are  in  the  condition 
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required,  thereof  closer  details  are  given  in  the  regulations.  For 
voyages  north  of  33°  N.  the  master  shall  observe  the  demands  of 
custom  concerning  good  and  wholesome  victuals;  there  is  no  pro- 
hibition against  unguaranteed  preserved  foods  on  these  voyages.  The 
drinking  water  shall  preferably  be  placed  in  iron  tanks  (in  tropical 
seas  in  such  tanks  only),  which  are  cemented  or  lime  washed  inside 
and  thoroughly  clean.  If  wood  tanks  are  used,  they  shall  always  be 
kept  carefully  clean,  and  from  time  to  time  be  washed  with  unslaked 
lime  and  water.  The  water  shall  be  taken  from  public  waterworks, 
if  there  he  an  opportunity  for  that.  It  must  not  be  taken  from 
rivers  in  port  towns  unless  water  from  another  source  is  not  ob- 
tainable. Bad  water  shall  be  boiled  before  being  used  for  drinking 
purposes;  also  all  water  taken  in  tropical  seas  or  in  ports  which  are 
infected  with  yellow  fever,  cholera,  dysentery,  beriberi,  or  typhus 
diseases,  unless  the  sanitary  authorities  or  the  Norwegian  consul 
certify  that  the  water  is  considered  free  from  infection.  To  boiled 
drinking  water  shall  be  added  some  tea,  oatmeal,  lime  juice,  or  drink- 
ing salt.  During  the  voyage  the  provisions  shall  be  frequently  in- 
spected. At  least  once  in  every  second  month  the  master  or  one  of 
the  mates,  in  conjunction  with  the  steward  and  one  of  the  crew,  shall 
undertake  a  thorough  inspection  of  all  provisions  and  water.  Should 
any  case  of  sickness  occur  during  the  voyage,  supposed  to  be  derived 
from  the  victuals  or  from  the  water,  and  feared  to  involve  serious 
consequences,  the  sliip  shall  touch  at  a  port  for  supplies  of  fresh 
victuals  and  water,  and,  if  the  physician  deems  it  necessary,  debark 
the  sick  persons.  Under  such  circumstances,  the  master  of  the  ship 
shall  hold  a  sea  council  before  decision  is  taken.  In  all  cases  of  sick- 
ness which  seem  to  originate  from  victuals,  and  in  all  cases  of  scurvy 
or  the  appearance  of  beriberilike  symptoms  the  master  shall  make  a 
maritime  declaration  before  the  Norwegian  consul  at  the  first  port  of 
call.  The  regulations  contain,  finally,  some  details  regarding  the 
weekly  dietary,  and  some  measures  for  preventing  diseases  connected 
with  victuals,  e.  g.,  distribution  every  day  of  two  tablespoons  of  lime 
juice  to  each  person  on  board  when  the  supply  of  fresh  potatoes  has 
run  short  or  is  damaged  or  when  beriberi  or  scorbutic  cases  occur. 

Examination  and  care  of  employees. — In  accordance  with  the  act 
of  1903,  no  person  who  has  not  attained  the  age  of  17  years  shall  be 
engaged  as  stoker  or  coal  trimmer  on  ships  for  trade  outside  Nor- 
way. Every  person  who  wishes  employment  on  deck  shall  produce 
a  certificate  from  a  qualified  physician,  stating  that  the  applicant 
is  able  to  discriminate  between  the  colors  ordered  for  signal  lan- 
terns, and  that  he  does  not  suffer  from  any  other  deficiency  in  sight 
or  in  hearing.  Such  certificate  is  also  required  from  candidates  for 
the  post  of  captain  or  mate.    The  physician  shall  test  the  color  sense 
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in  full  daylight  by  one  of  several  methods  that  are  further  described. 
He  shall  also  test  the  hearing  by  determining  if  whispering  is  dis- 
tinguished at  a  distance  of  3  meters. 

An}'  person  on  being  engaged  in  Norway  for  ser^dce  on  board  a 
ship  for  trade  beyond  Europe  shall  produce  a  certificate  from  a  quali- 
fied physician  stating  tliat  he  does  not  suffer  from  any  malignant 
infectious  disease  (including  tuberculosis)  of  such  a  character  that 
conveyance  of  the  disease  to  others  may  be  apprehended.  Such  cer- 
tificate should  be  made  out  within  a  fortnight  before  signing  articles. 
On  being  engaged  in  Norway  for  service  in  a  ship  for  European 
trade,  and  always  on  engaging  abroad,  the  seaman  shall  declare,  be- 
fore the  engaging  officer,  that  he  does  not,  to  the  best  of  his  knowl- 
edge and  belief,  suffer  from  any  of  the  diseases  above  mentioned. 
If  while  employed  on  board  there  is  reason  to  suppose  that  any  mem- 
ber of  the  crew  suffers  from  such  a  disease,  the  master  shall  cause  a 
medical  examination  to  be  held  as  soon  as  possible.  If  disease  is 
found,  unless  the  necessary  treatment  for  counteracting  the  spread 
of  the  disease  can  be  given  on  board,  the  master  shall  discharge  the 
patient.  "Wlien  a  patient  is  discharged  in  pursuance  of  this  clause 
the  same  rules  which  are  now  prescribed  by  articles  90  and  98  of  the 
maritime  act  shall  apply  in  respect  to  his  right  of  wages,  treatment, 
and  conveyance  home.  Tlie  requirement  for  certificate  concerning 
malignant  infectious  diseases  does  not  applj'^  to  the  master,  because, 
as  a  rule,  he  lives  rather  apart  from  the  rest  of  the  crew.  Neither 
such  certificate  nor  certificate  for  color  sense  and  hearing  applies  to 
ships  on  local  trade  in  Norwegian  waters. 

The  maritime  act  of  1893  and  the  seaworthiness  act  of  1903  con- 
tain several  injunctions  to  the  master  of  the  ship  respecting  the  abuse 
of  his  power.  He  is  not  allowed  to  administer  corporeal  punishment. 
On  Sundays,  if  possible,  he  shall  hold  services  on  board  and  not 
charge  anyone  with  work  apart  from  what  is  necessary  for  the 
security  and  handling  of  the  ship.  He  shall  see  that  the  crew  obtain 
sufficient  rest,  and  that  the  hours  of  labor,  which  ordinarily  shall 
conform  to  the  usual  practice,  do  not,  except  in  emergency,  exceed  18. 
In  tropical  seas,  during  the  warm  season,  the  hours  of  loading  and 
unloading  shall  not  extend  to  8  hours  .per  day.  If  the  working  hours 
exceed  certain  limits,  the  crew  have  a  right  to  additional  wages. 

If  a  violent  epidemic  of  cholera,  yellow  fever,  or  plague  should  break 
out  in  a  port  for  which  the  ship  is  bound,  the  crew  have  the  right 
to  receive  a  discharge  at  once,  if  the  voyage  has  not  begun;  other- 
wise, in  the  first  port  touched  by  the  ship  after  the  crew  have  been 
made  cognizant  of  the  epidemic. 

If  any  member  of  the  crew  is  taken  ill  or  injured,  the  master,  ac- 
cording to  article  90  of  the  maritime  act,  shall  provide  for  due  care 
on  board  or  ashore.    But  if  he  is  unable  to  do  his  work  for  a  con- 


Hoist.]  TRAPFIC   AND    TRANSPORTATION   IN    NORWAY.  33 

siderable  time,  or  if  he  is  suffering  from,  syphilis,  he  may  be  dis- 
charged at  once.  If  this  discharge  takes  places  abroad,  the  master 
shall  consign  him  to  the  consul,  or,  if  there  is  no  consul  in  the  port, 
otherwise  provide  for  the  patient's  proper  care.  For  the  payment 
of  hire  in  case  of  discharge  and  the  bearing  of  expenses  for  the  sick's 
care  and  return  to  his  home  detailed  rules  are  laid  down. 

An  act  of  accident  insurance  for  seamen  (the  master  included) 
was  enacted  in  the  year  1911.  It  applies  to  sailing  ships  of  over  50 
registered  tons  and  to  steamships  of  over  15  registered  tons.  The 
scope  of  the  act  is  indemnification  in  case  of  (1)  accidents  involving 
injuries  or  death,  (2)  death  caused  directly  by  climate  or  by  epidemic 
diseases  (scurvy  and  beriberi  included).  In  case  of  injuries,  the 
injured  party  obtains  an  annuity  up  to  60  per  cent  of  his  wages 
(according  as  the  invalidity  may  be  total  or  partial).  If  it  is  neces- 
sary to  place  him  in  a  hospital,  he  is  cared  for  and  treated  gratui- 
tously there.  When  in  the  hospital,  his  wife  and  family  have  a  right 
to  the  same  indemnity  as  in  case  of  death.  In  the  latter  event  the 
insurance  pays  the  funeral  expenses  and  an  annuity  to  the  family 
(wife,  20  per  cent;  children  under  15  years  of  age,  15  per  cent; 
parents  and  grandparents  who  have  been  supported  by  the  deceased, 
20  per  cent,  of  the  wages) .  The  premium  is  chargeable  to  the  ship- 
owners. 

Supervision  of  lyassengers. — The  control  to  which  the  passengers, 
as  well  as  the  crew,  are  subject,  in  view  of  preventing  importation  of 
infectious  diseases,  will  be  mentioned  in  the  discussion  of  maritime 
quarantine. 

As  already  said,  on  ships  conveying  passengers  between  Europe  and 
foreign  continents,  the  master  shall  produce  before  departure  a  cer- 
tificate to  the  effect  that  crew  and  passengers  have  been  medically 
examined. 

For  the  protection  of  Norwegian  emigrants  against  the  incon- 
veniences to  which  they  were  formerly  subject  under  the  transport 
to  America,  especially  because  of  the  overcrowding  of  ships,  in 
about  1860  the  Government  enacted  regulations  for  the  number  of 
passengers  allowed  on  ships.  As  long  as  the  emigration  was  con- 
ducted on  ships  sailing  directly  to  America — and  it  was  practically 
ahvays  so  at  that  time — these  regulations  proved  sufficient.  But,  as 
the  emigration  increased,  and  agents  for  foreign  companies,  under- 
taking the  transport  of  emigrants  to  their  place  of  destination  in 
the  interior  of  America,  established  themselves  in  Norway,  many 
complaints  arose  over  irregularities  on  their  part,  whereby  the 
emigi'ants  were  greatly  inconvenienced.  These  complaints  were  of  so 
serious  a  nature  that  the  intervention  of  the  Parliament  was  re- 
quired, and  the  act  of  May  22,  1869  (Avith  amendments  of  June  5, 
1897),  was  passed.     The  scope  of  this  act  is  mainly  to  control  the 
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emigi-ation  agents.  It  decides  that  no  one  shall  act  as  such  agent 
without  permission  from  the  police.  Before  being  given  such  per- 
mission, an  agent  is  required  to  find  security  to  an  amount  of  8,000 
to  28,000  kroner.  This  amount  is  security  for  all  the  obligations  the 
agent  might  incur  toward  the  emigrant  or  by  infringements  of  the 
act.  He  shall  make  a  written  contract  with  every  emigrant,  con- 
taining an  exact  and  detailed  statement  of  the  terms,  especially  (a) 
in  what  way  and  to  what  place  the  emigrant  and  his  luggage  shall  be 
transported;  (b)  whether  the  agent  shall  undertake  any  special  ob- 
ligation as  to  the  board  and  lodging  of  the  emigrant,  if  the  ship  be 
delayed ;  or  to  his  conveyance,  if  it  be  wrecked  or  unable  to  continue 
the  voyage;  (c)  what  the  emigrant  has  paid  or  shall  pay. 

Any  clause  to  the  effect  that  the  emigrant  shall  pay  his  passage  by 
work  after  having  arrived  at  the  foreign  continent  is  void  and 
entails  fines  for  the  agent.  The  contract  shall  be  shown  to  the  police 
and,  provided  with  their  signature,  delivered  to  the  emigrant.  If 
the  latter  has  any  complaint  to  make  of  nonfulfillment  of  the  contract, 
he  shall  immediately  give  notice  to  the  nearest  consul,  who  shall 
make  the  necessary  arrangements.  If  the  consul  can  not  adjust  the 
affair  by  way  of  compromise,  he  shall  make  a  report  to  the  Govern- 
ment, which  shall  settle  the  affair  with  binding  effect  upon  the  agent 
in  question. 

With  regard  to  immigration,  anyone,  not  a  Norwegian  subject,  who 
desires  to  settle  down  in  the  country,  shall,  on  his  arrival,  give  notice 
to  the  police,  who  can  order  him  to  present  himself.  The  police 
examine  his  papers  of  legitimation  and  investigate  if  he  possesses 
sufficient  means  to  sustain  life,  or  is  likely  to  earn  his  livelihood  in  a 
legitimate  way.  The  police  can  order  him  out  of  the  country  (1) 
if  he  has  not  given  notice  of  his  arrival,  (2)  if  he  can  not  furnish 
sufficient  information  concerning  his  economic  position  or  his  chances 
of  obtaining  work,  and  (3)  if  he  is  given  to  idleness  under  such 
circumstances  that  there  are  reasons  for  supposing  that  he  supports 
himself  wholly  or  partly  by  illegitimate  means. 

Supervision  of  cargoes. — The  act  of  1903  decides  that  ships — except 
those  under  100  registered  tons  and  those  trading  outside  Norway — 
shall  be  provided  with  a  Plimsoll's  mark,  and  that  the  ship  shall 
not  take  on  so  much  cargo  that  this  mai^k  be  invisible  over  the  surface 
of  the  water.  To  carry  deck  cargo,  the  ship  shall  be  so  constructed 
that  this  can  be  done  without  special  danger.  The  act  gives  detailed 
directions  for  the  loading  of  corn  with  the  object  of  preventing 
shifting  of  the  cargo.  If  coal  or  other  gas-containing  substances  are 
loaded,  surface  ventilation  shall  be  established  to  such  extent  as  to 
provide  free  outlet  for  explosive  gases.  On  ships  trading  outside 
Norway  there  shall  be  two  ventilation  pipes  to  every  stowage  room; 
for  a  room  which  will  contain  more  than  1,500  tons  tliere  shall  be 
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three  pipes.  There  are  detailed  regulations  for  the  size,  quality,  and 
placement  of  such  pipes.  Explosive  substances  shall  be  stowed  in 
locked  rooms,  under  deck,  at  a  safe  distance  from  engine  rooms,  stoves, 
etc.  When  stowed  in  the  same  room  with  other  cargo  they  shall  be 
separated  from  these  by  proper  trimming.  The  packing  shall  be 
marked  "  explosive."  Corrosive  substances,  e.  g.,  sulphuric,  muriatic, 
and  nitric  acid,  shall  not  be  stowed  under  deck,  unless  sufficient 
quantities  of  pulverous  and  porous  mineral  substances,  sand,  earth, 
or  the  like,  prevent  leaking  fluids  from  coming  into  contact  with  any 
part  of  the  ship.  Substances  especially  inflammable,  e.  g.,  ether, 
naphtha,  gasoil,  or  benzine,  shall,  on  passenger  ships,  be  placed  on 
deck  and  in  strong  tanks.  If,  on  other  ships,  they  are  stowed  under 
deck,  either  the  ship  shall  be  constructed  as  a  tank  ship,  or  the  fluids 
shall  be  put  into  strong,  gas-tight  tanks,  scrupulously  protected; 
then  all  cabins  for  the  crew  shall  be  placed  on  the  top  deck.  Such 
fluids  shall  not  be  put  in  glass  carboys,  unless  these  are  wrapped  in 
straw  or  the  like  loose  materials  and  tightly  packed  in  waterproof 
boxes  or  tubs,  provided  with  ears,  whereby  the  carboys  may  be  pro- 
tected from  above.  Such  carboys  shall  not  be  placed  one  above  the 
other.  The  Government  has  enacted  detailed  regulations  for  the 
transport  on  ships  of  such  inflammable  fluids.  (Royal  Ordinance  of 
Aug.  7,  1906,  and  Sept.  16,  1908.)  Other  less  inflammable  fluids, 
e.  g.,  alcohol,  turpentine,  petroleum,  and  paraffin  oil,  when  stowed 
under  deck,  shall  be  properly  isolated  from  engine  rooms  and  stoves. 
Gases  compressed  in  steel  cylinders  (like  liquid  carbpnic  acid)  shall 
be  stowed  in  closed  rooms  that  are  at  a  horizontal  distance  of  at 
least  2  meters  from  engine  rooms. 

Maritime  quarantine. — Until  some  years  ago  quarantine  was  to  a 
great  extent  employed  as.  a  means  of  preventing  the  importation  of 
infectious  diseases.  The  act  of  June  17,  1909  (with  regulations  of 
Nov,  17,  1909),  abolished  the  quarantine  system  and  adopted  the 
modern  inspection  system.  The  act  has  abolished  the  former  quar- 
antine commissions  and  transferred  their  authority  to  the  local  boards 
of  health. 

The  chairman  of  the  board  (the  medical  officer  of  health)  is  em- 
powered to  go  on  board  every  vessel  arriving  at  or  anchored  in  a 
Norwegian  port  in  order  to  inspect  the  sanitary  conditions  of  the 
ship.  If  the  vessel  has  come  from  abroad,  the  master  shall  deliver 
on  his  honor  and  conscience  a  declaration  of  the  state  of  health  on 
board.  If  any  case  of  infectious  disease  has  occurred,  it  is  required 
that  the  permission  of  the  chairman  shall  be  obtained  (1)  to  convey 
the  sick  or  dead,  or  any  objects  used  by  them,  from  the  vessel;  (2) 
for  persons  who  have  been  in  the  same  room  as  the  sick  or  have  come 
into  contact  with  them  to  leave  the  vessel;  (3)  for  the  vessel  to  have 
free  intercourse  with  land  or  with  other  vessels.     Should  any  case 
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of  infectious  disease  appear  on  the  vessel  during  its  stay  in  the  port 
the  master  is  bound  to  give  information  thereof  to  the  chairman  as 
soon  as  possible. 

SPECIAL  MEASURES   AGAINST  PLAGUE,   CHOLERA,   AND   SMALLPOX. 

The  act  (with  regulations)  of  1909  is  founded  on  the  principles 
adopted  by  the  Paris  convention  of  December  3,  1903,  and  the  regu- 
lations have  been  kept  entirely  within  the  limits  of  this  convention. 

CJiolera. — Uninfected  ships  coming  from  an  infected  port  and  hav- 
ing made  a  voyage  of  more  than  five  days  shall  be  disinfected,  if 
necessar3%  whereupon  the  ship  is  free  to  go  where  she  will.  If  the 
voyage  has  been  shorter  than  five  days,  disinfection  shall  take  place, 
if  necessary,  and  crew  and  passengers,  whether  remaining  on  board  or 
leaving  the  ship,  shall  be  under  supervision  for  five  days,  counting 
from  the  day  of  departure  from  the  infected  port.  At  the  expiration 
of  this  period  the  ship  shall  go  free. 

Suspected  ships  are  subject  to  the  same  regulations,  with  the  ex- 
ception, however,  that  the  period  of  supervision  of  five  days  is  counted 
from  the  day  of  arrival. 

On  infected  ships  the  sick  shall  be  isolated,  corpses  buried  in  a 
satisfactory  manner,  necessary  disinfection  made,  and  the  persons 
on  board  who  are  not  sick  shall  be  isolated  for  five  days,  counting 
from  the  day  of  arrival.  The  chairman,  however,  can  allow  persons 
who  have  not  been  exposed  to  infection  to  leave  the  ship  at  once  on 
declaring  their  name,  occupation,  home,  place  of  destination,  present 
address,  and  traveling  plans  and  on  signing  an  obligation  to  present 
themselves  for  daily  inspection  for  five  days,  counting  from  the  day 
of  arrival.  If  isolation  of  the  sick  can  not  be  made  in  the  port  of 
arrival,  or  if  the  master  will  not  pay  the  expenses  involved,  the  ship 
shall  be  directed  to  a  sanitary  station  (in  Tromsoe  or  in  Kristians- 
sand). 

Plague. — Uninfected  and  suspected  ships  are,  on  the  whole,  subject 
to  the  same  measures  as  in  the  case  of  cholera,  with  the  additional 
provision,  hov/ever,  that  rats  on  board  shall  be  exterminated.  In- 
fected ships  also  are  subject  to  the  same  rules,  with  the  additional 
provision  that  rats  shall  be  extenninated  and  that  the  persons  on 
board  who  are  not  sick,  after  having  been  isolated  for  five  days,  shall 
be  under  daily  supervision  for  the  following  five  daj^s.  The  chair- 
man can  allow  persons  who  have  not  been  exposed  to  infection  to 
leave  the  ship  at  once  after  declaring  their  names  and  signing  an 
obligation  to  present  themselves  for  daily  inspection  for  10  days, 
counting  from  the  day  of  arrival.  If  isolation  of  the  sick  can  not  be 
accomplished  in  the  port  of  arrival,  or  if  the  master  will  not  pay  the 
expenses  thereof,  the  ship  shall  be  directed  to  a  sanitary  station. 
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Smallpox.— li  the  ship,  on  arrival  at  a  Norwegian  port,  neither 
has  had  nor  has  any  case  of  smallpox  on  board,  it  is  set  free.  Persons 
on  board  are  vaccinated  or  revaccinated,  if  the  chairman  deems  it 
necessary.  If  it  has  had  or  has  any  case  on  board,  the  sick  are  iso- 
lated, corpses  are  properly  buried,  necessary  disinfection  is  made, 
and  the  persons  on  board,  whether  leaving  the  ship  or  not,  remain 
under  supervision  for  14  days  after  the  disinfection  of  the  vessel. 
Persons  not  having  had  smallpox  are  vaccinated  or  revaccinated. 

All  ships  can  obtain  permission  from  the  chairman  to  continue  the 
voyage,  even  though  the  period  of  inspection  has  not  expired.  They 
are,  however,  under  the  control  of  the  local  boards  of  health  in  the 
ports  at  which  they  may  touch  during  the  period  of  inspection. 

Ships  that  are  not  willing  to  subject  themselves  to  be  above-men- 
tioned measures  are  free  to  go  to  sea  again. 

In  the  case  of  persons  who  are  ordered  to  present  themselves  for 
inspection  after  having  left  the  ship,  the  chairman  of  the  local  board 
of  health  shall  send  a  list  of  these  persons  to  the  local  government 
board,  cause  them  to  sign  an  obligation  to  present  themselves  for  in- 
spection, deliver  to  each  of  them  a  card  of  identification,  and  give 
notice  to  the  chairman  of  that  place  or  those  places  which  the  person 
has  declared  as  his  places  of  destination  or  residence.  These  persons 
are  then  obliged  to  present  themselves  for  inspection  at  the  time  and 
place  designated  by  the  chairman  in  question.  The  card  of  identifica- 
tion is  indorsed  at  each  inspection,  and  at  the  expiration  of  the  period 
of  inspection  is  sent  to  the  local  government  board. 

In  accordance  with  the  Paris  Convention,  two  sanitary  stations 
have  been  established,  one  in  Tromsoe  and  one  in  Kristianssand. 

Intei^national  sanitary  relations. — Norway  has  joined  the  Paris 
Convention  of  December  3,  1903,  with  amendments  of  January  17, 
1912. 


THE  TREATMENT  OF  RAILWAY  EMPLOYEES  IN  HOLLAND. 

Dr.  D.  Romeyn,  Medical  Superintendent  of  Sanitation  to  the  Dutch  Railway 
State  Council,  Breda,  Holland. 

There  is  no  province  within  the  scope  of  hygienic  science  which  is 
more  difficult  in  practice  than  the  hj^giene  of  railway  traffic. 

In  railway  travel  dangers  threaten  the  traveler  from:  First,  the 
track,  with  its  buildings;  second,  the  rolling  stock;  and,  third,  fellow 
passengers  and  railway  men.  The  first  two  of  this  category  Ta2k.j  be 
passed  by,  because  the  conditions  with  regard  to  them  are  about  the 
same  in  Holland  as  in  other  countries  of  Europe.  In  Holland  all  the 
railways,  including  those  built  by  the  State,  are  managed  by  private 
companies,  who  are  required  by  contract  with  the  State  to  see  to  it 


38        SECTION  vn.    HYGIENE  OF  TRAFFIC  AND  TRANSPORTATION. 

that  the  speed,  safety,  quality,  comfort,  and  sanitary  conditions  of 
rolling  stock  and  the  conditions  of  stations  and  other  buildings  are 
maintained  in  the  highest  degree.  The  Dutch  railway  system  com- 
pares favorably  with  that  of  the  best-managed  European  lines,  while 
the  latest  improvements  are  applied  when  possible, 

A  State  council  of  survey,  with  a  staff  of  officials,  take  care  that  the 
I'ailway  companies  observe  the  regulations  of  the  Government  and 
the  State  contracts.  With  regard  to  the  technical  requirements  of 
track,  buildings,  rolling  stock,  and  prevention  of  accidents,  the  Dutch 
railways  may  compete  with  the  best  abroad.  At  present  Germany  is 
ahead  of  us  only  in  one  particular,  as  the  result  of  a  recent  provision, 
whereby  a  whole  railway  carriage  can  be  disinfected  at  once.  Never- 
theless, however  excellent  a  line  may  be  in  the  condition  of  track, 
rolling  stock,  and  the  latest  improvements  for  the  safety  and  comfort 
of  passengers,  all  these  are  insufficient  defenses  against  other  dangers, 
so  long  as  the  quality  of  the  employees  is  not  as  good  as  that  of  the 
material.  I  consider  that  expert  and  willing  railway  men,  even  when 
working  with  a  plant  of  inferior  quality,  will  take  better  care  of  the 
traveling  public  than  an  undeveloped  and  indifferent  staff  using  the 
best  material. 

In  the  first  place,  the  employees  must  be  mentally  and  physically 
competent  for  their  positions;  and,  secondly,  they  must  be  contented 
in  their  duties,  so  that  they  will  perform  their  work  punctually  and 
agreeably.  Perfection,  of  course,  can  not  be  attained,  for  a  certain 
number  of  the  men  will  be  found  deficient  in  skill  and  mental  equip- 
ment. 

In  Holland  only  craftsmen  and  ordinary  laborers  are  exempt  from 
passing  an  examination  to  get  employment  on  the  railways.  All 
aspirants  must  undergo  a  rather  severe  medical  examination,  dif- 
ferent conditions  being  applicable  to  the  separate  branches,  and 
special  care  taken  to  ascertain  that  sight  and  hearing  are  good. 
Under  ordinary  circumstances  the  sight  is  reexamined  at  the  end 
of  the  forty-fifth  year,  and  afterwards  every  five  years  until  the 
sixtieth  year  is  reached.  The  eyes  are  examined  after  each  illness 
that  might  have  a  detrimental  influence  on  the  visual  organ.  Above 
65  no  one  is  permitted  to  remain  in  service.  Provision  is  made 
for  any  official  who  becomes  unfit  for  his  post,  though  able  to  per- 
form a  less  responsible  kind  of  work.  He  is  transferred  without 
reduction  in  wages.  By  this  treatment  it  is  possible  to  discover 
much  sooner  persons  suffering  from  certain  diseases,  as  epilepsy, 
heart  affections,  etc.,  and  have  them  relieved  from  important  duties 
and  assigned  to  tasks  suitable  to  their  state  of  health. 


Romeyn.] 


RAILWAY   EMPLOYEES   IX    HOLLAND. 


39 


If  we  wish  to  offer  men  a  worth-while  occupation,  we  must  pay 
wages  that  are  sufficient  and  that  correspond  to  their  station  in  life, 
and  must  assure  them  sufficient  leisure  to  spend  a  few  hours  each 
day  with  their  family.  In  these  respects  the  Dutch  railway  men 
have  made  much  progress  since  1903.  In  that  year  a  strike  took 
place  in  consequence  of  which  the  international  trains  could  hardly 
be  run,  while  the  State  and  the  companies  were  scarcely  able  to 
comply  with  contract  obligations.  A  law  was  passed  by  which  (1) 
striking  was  prohibited,  and  (2)  the  conditions  of  labor  were  placed 
under  State  survey. 

The  improvements  created  in  the  conditions  of  labor  of  railway 
men  in  Holland,  in  consequence  of  this  law,  have  been  of  the  greatest 
importance,  and  that  not  least  from  a  hygienic  point  of  view. 

We  can  say,  in  general,  that  as  long  as  the  conditions  of  labor  are 
good,  an  excellent  spirit  will  be  maintained  amongst  the  railway 
men,  and  with  it  a  careful  attention  to  duty  upon  which  depends 
for  the  most  part  the  safety  of  traffic.  Good  conditions  of  labor 
improve  also  the  hygienic  conditions  under  which  the  railway  men's 
families  live  and  promote  the  health  and  efficiency  of  the  men.  The 
wages  of  railway  men  in  Holland  are  sufficient  and  proportionate 
to  their  work  and  their  social  position.  A  statement  of  the  wages 
would  be  of  no  service,  because  the  conditions  in  Holland  are  very 
unlike  those  in  other  countries,  especially  in  America.  It  need  only 
l)e  added  that  the  wages  must  be  approved  by  the  Government  and 
that  positions  in  the  railway  service  are  much  desired. 

From  the  following  statement,  published  by  one  of  our  railway 
companies,  you  may  learn  that  not  every  railway  man  is  yet  able 
to  appreciate  such  favorable  conditions,  otherwise  so  many  would 
not  try  to  abuse  them  at  the  expense  of  the  companies : 


Period. 

Number  of 
men  regu- 
larly em- 
ployed. 

Number  of 
cases  of 
illness. 

Number  of 
sick  days. 

Payment 

during 

sickness. 

Nov.  1, 1903-Apr.  30,  1904 

Nov.  1,  1907-Apr.  30,  1908 

Increase per  cent. . 

14, 327 
18, 232 

27 

2,838 

8,753 

208 

59,  618 

144, 390 

142 

Florins. 
87,  809. 16 
277, 628. 39 
216 

When  criticizing  these  figures  we  must  take  into  consideration  that 
the  number  of  hours  of  labor  in  the  period  between  1903  and  1907 
had  been  considerably  diminished,  and  that  work  in  the  service  dur- 
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ing  that  period  was  in  no  way  placed  under  less  favorable  hygienic 
conditions. 

Another  statement  clearly  shows  that  with  our  railway  servants 
sickness  is  not  always  the  real  cause  of  absence  from  work.  The 
following  table  indicates,  for  a  period  of  a  month  for  two  companies, 
A  and  B,  the  percentage  of  absence  (on  account  of  sickness)  to  the 
total  strength  and  the  average  duration  of  absence.  We  must  remem- 
ber that  company  A  receives  the  full  wages  from  the  first  day  of 
absence,  whereas  company  B  does  so  only  from  the  third  day : 


October,  1908. 


Train  servants 

Engine  servants 

Line  keepers  (male  and  female) 

Line  workmen 

Work-yard  men 


Cafes  of  illnesa  per 
100  servants. 


8.919 

11.  Ill 

8.568 

7.222 

12.328 


3.  C95 
5.289 
5.  945 
3.885 
7.692 


Sick  days  per  man. 


1.003 
L082 
1.  303 
.981 
L317 


0.326 
.517 
.864 
.491 
.653 


Obviously  exaggeration  and  simulation  of  sickness  are,  amongst 
the  inferior  servants,  encouraged  by  the  more  liberal  payment. 

When  a  railway  employee  is  unable  to  work  in  consequence  of  an 
accident  on  duty  or  of  sickness  not  the  result  of  his  own  neglect 
he  receives  full  wages  during  3  months;  for  the  following  6  months 
he  gets  two-thirds,  and  for  the  next  3  months  one-half.  After  a 
year's  absence  from  work  he  receives,  until  recovery  or  dismissal,  a 
salary  equal  to  the  pension  to  which  he  would  have  been  entitled  at 
the  beginning  of  his  sickness,  according  to  the  time  he  had  served. 
Moreover,  an  additional  sum  is  awarded  to  those  who  do  not  receive 
full  wages  on  account  of  sickness  or  of  an  accident  occurring  in  the 
line  of  duty.  The  amount  depends  on  the  length  of  service,  e.  g., 
a  person  having  been  35  years  in  the  service  receives  his  full  salary 
during  the  first  15  months  of  his  sickness.  Wlien  a  man  has  resumed 
dut}'^  after  sickness,  and  becomes  again  unable  to  do  his  usual  work, 
his  disability  is  considered  to  have  been  continuous  if  it  has  resulted 
from  accident;  but  if  a  disabling  sickness  occurs  twice,  the  interval 
being  a  month  or  longer,  the  se<;ond  is  considered  a  new  sickness. 

Railway  men  are  entitled  to  an  annuity  when  they  have  reached  a 
fixed  age,  or  sooner  if  they  become  invalid.  The  age  for  full  pension 
varies  in  the  different  companies  from  60  to  65  years;  the  Required 
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time  of  service,  from  30  to  40  years ;  and  the  amount  of  the  pension, 
from  one-half  to  two-thirds  of  the  yearly  wages. 

Railway  men  performing  their  duty  properly  are  entitled  to  cer- 
tain holidays  without  loss  of  wages.  Officials  in  the  higher  ranks 
can  get  from  14  to  30  days  a  year;  other  officers,  14  days;  and  the 
inferior  gi'ades,  7  days.  The  latter  class  can  get  extra  days  according 
to  the  number  of  years  spent  in  the  service. 

The  working  time,  where  duty  requires  uninterrupted  labor,  may 
last  not  longer  than  10  hours  daily.  The  attendance  of  signalmen, 
pointsmen,  aud  shunters  must  not  exceed  12  hours  a  day,  Vvhile  line- 
keepers  may  not  be  kept  on  duty  longer  than  16  hours  a  day.  All 
others  must  not  exceed  16  hours  a  day,  with  the  reservation  that  the 
total  time  of  duty  during  14  successive  days  must  not  exceed  168 
hours.  As  regards  punishments,  fines,  and  loss  of  three  or  more  holi- 
days, the  men  have  right  of  appeal  to  arbitration. 

The  companies  can  dismiss  their  employees.  Should  the  discharge 
be  unfair,  and  a  certain  pecuniary  compensation  not  allowed,  the  dis- 
missed man  may  call  for  arbitration.  A  maximum  award,  equal  to 
wages  for  six  weeks,  can  be  gi-anted. 

The  regulations  of  hours  of  duty  and  rest  are  of  great  importance 
to  the  hygienic  life  of  railway  men.  The  time  of  duty  is  regulated, 
but  not  the  time  of  labor,  and  every  man  is  subject  to  the  regulations 
except  the  higher  officials  and  the  clerks  of  the  directors'  and  exploita- 
tion offices.  For  ail  others  it  is  provided  that  between  two  attend- 
ances there  must  be  an  uninterrupted  period  of  rest  for  at  least  10 
hours.  The  minister  of  public  works  can  shorten  that  period  by  one 
or  two  hours,  but  he  seldom  makes  use  of  the  power.  During  hours 
of  duty  the  necessary  interval  must  be  allowed  for  meals.  Female 
employees  may  not  work  between  10  o'clock  in  the  evening  and  5 
o'clock  in  the  morning. 

The  functionaries  have  every  second  or  third  Sunday  off  duty  (24 
hours)  ;  in  the  latter  case  9  holidays  of  at  least  30  additional  hours 
every  year.  A  certain  number  of  the  men  have  a  holidy  everj^  fourth 
Sunday  (28  hours).  In  that  case  they  are  entitled  to  13  days  of  rest 
of  30  hours  yearly. 

Every  possible  precaution  is  taken  to  prevent  professional  diseases 
and  accidents.  Recent  studies  by  one  of  the  companies  developed  the 
fact  that  amcngst  20.000  men  examined  not  one  was  suffering  from 
any  occupational  disease. 
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How  far  the  measures  taken  to  prevent  accidents  have  been  effec- 
tive mav  be  seen  from  the  following:  statement : 


List  of  accidents. 

(D.=>dead;  I.=  injured;  S=suicide:  Sh.=while  shunting;  W.  F.=without  fault;  O.  F.=  through  their 

own  fault.] 


Passengers. 

O.ficials. 

Persons 

injured  on 

the  line. 

Year. 

w.  r. 

O.  F. 

W.  F. 

0.  F. 

Sh. 

Number  of 
passengers. 

D. 

I. 

D. 

I. 

D. 

I. 

D. 

I. 

D. 

I. 

D. 

I. 

S. 

1875 

9 
2 
1 

9 
13 

1 

}} 
1 

10 
1 

1 

.... 

1 
3 

i 
1 
1 

1 

1 
2 
2 
2 

"3' 
2 
2 

1 

1 

.... 

8 
4 
2 

"2 

U 

1 
2 
4 
1 
9 
6 

13 
7 
6 
8 
6 

10 
4 
f) 
8 
8 

10 
8 
4 

11 
7 
7 
9 
4 
7 
4 

2 
5 

9 

15 

24 

6 

14 

10 

6 

8 

15 

1 

7 

10 

8 

7 

23 

22 

43 

29 

26 

19 

23 

17 

19 

34 

25 

22 

24 

33 

31 

27 

30 

24 

26 

31 

33 

9 
9 
14 
11 
11 
14 
IS 
11 
16 
18 
13 
10 
18 
17 
11 
5 

16 
13 
10 
4 
4 
6 
6 
5 
3 
7 
6 
0 
10 
5 
13 
6 
2 
4 
9 
7 
5 

13 
12 
11 

19 

11 

28 

32 

12 

30 

19 

3 

16 

9 

18 

11 

15 

15 

22 

13 

6 

9 

9 

6 

10 

5 

3 

10 
5 
9 
8 
12 
9 
4 
11 
18 
13 
16 

7 
12 

9 
13 
15 

8 
14 
17 
20 
26 
14 
22 
25 
16 
18 
21 
21 
28 
21 
16 
19 
11 
20 
18 
13 
24 
19 
10 
23 
31 
23 
26 
25 
17 

9 
24 
20 

1 
3 

8,945,331 
9,585,5(>4 
10,041,844 
10,506,008 
10,759,823 
11,402,996 

1876 

1877  

1878 

5 
5 
3 
1 

10 
7 
8 
4 

10 

I 
7 
5 
16 
10 
12 
7 
12 
16 
11 
8 
8 
15 
16 
15 
19 
23 
17 
23 
23 
23 
22 
17 
19 

"5' 
9 

6 
2 
7 
4 
6 
5 
6 
5 
2 
4 
4 
2 
8 
7 
8 
3 

1879 

1880 

1881 

2 

11,780,719 
12,013,381 

1882 

1883 

12,485,653 
12,961,942 
12,825,970 
12,933,855 
13,510,022 

1884 

1885 

1880 

2 

-2 

1 
2 

1 
3 
1 
6 
7 
4 
4 
1 
2 
9 
9 
9 
9 
4 

5 
8 
9 
15 
9 

1887 

1888 

2 

4 
6 
9 
2 
2 

10 

6 

2 
1 
6 
2 
2 
2 

"2 

"2 
1 
4 
2 

3 
3 

4 

5 
1 
2 
4 
2 
3 
3 

14,059,707 
14,612,345 
15,748,511 
22,117,715 
22,415,344 

1889 

1890 

1891 

1892 

1893 

23,550,262 
24, 307, 687 

1894 

4 

"3' 
3 
6 
9 

12 

12 
4 

11 
9 
9 

12 
9 
3 
7 

12 
2 

14 
4 
18 
5 
17 
16 
14 
23 
21 
21 
18 
15 
21 
20 
19 
15 
14 
22 

1895 

25,224,121 

1896 ; 

15 

10 

9 

35 

13 

15 

23 

14 

7 

2 

3 
8 
12 
8 
29 
12 

24,781,760 
25,022,251 

1897 

1898 

26,397,726 
27,864,280 
30,013,378 

1899 

9 
2 
1 

1900 

1901 

32, 689, 602 

1902 

34,485,425 
36, 360, 963 

1903 

1904 

38, 686, 546 

1 

1 
1 

39,246,961 
40,701,416 
40,976,953 

1906 

1908 

42,005.375 
43,155,79!) 

1 

1910 

46,221,2.36 

44,874,577 

a  The  actual  number  of  passengers  is,  of  oourse.  iniuh  larger  than  here  is  mentioned  on  account  of  free 
tickets,  season  tickets,  kilometer  booklets,  etc. 

Whoever  meets  with  an  accident  while  on  duty  receives,  from  the 
Government  insurance  office,  medical  attendance,  or  a  compensation 
in  lieu  of  it.  Further,  temporary  assistance  is  given,  in  the  shape  of 
70  per  cent  of  his  wages,  from  the  day  of  the  accident  until  the 
forty-third  day,  in  cases  where  the  disability  continues  beyond  the 
third  day  after  the  a«t*cident.  If  the  injured  man  remains  totally  op 
partly  unable  to  do  his  work,  he  receives  further  assistance  from 
the  insurance  office,  corresponding,  in  the  case  of  total  incapacity,  to 
70  per  cent  of  His  former  wages;  or,  otherwise,  a  smaller  amount, 
.according  to  the  extent  of  his  unfitness  for  work. 

As  regards  the  service  houses,  it  may  be  stated  that  the  smallest 
of  them,  the  dwellings  for  line  keepers,  must  satisfy  the  following 
conditions : 
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The  separate  rooms  must  have  the  authorized  capacity.  The 
dwelling  room,  if  it  serves  at  the  same  time  as  a  kitchen,  must  have 
a  height  of  3  meters  and  an  area  of  20  square  meters,  or  in  the  case 
of  two  dwelling  rooms  with  a  separate  kitchen,  of  15  square  meters. 
Alcoves,  or  very  small  bedrooms,  may  be  built  in  the  dwelling  rooms, 
but  only  in  case  of  necessity;  they  must  have  an  arrangement  for 
ventilation.  The  bedroom  must  measure  at  least  3  meters  in  height 
and  3  square  meters  in  area;  when  it  forms  an  entre-sol,  a  height  of 
2.9  meters  is  sufficient.  The  capacity  may  in  no  case  be  less  than  30 
cubic  meters.  The  height  of  the  cellar  must  be  1.55  meters,  prefer- 
ably 1.7  meters.  The  wall  above  the  attic  floor  must  be  at  least  1 
meter  in  height.  The  ceilings  of  the  attic  rooms  must  be  so  pitched 
as  to  give  half  of  the  room  a  height  of  2.2  meters  and  a  total  capacity 
of  at  least  20  cubic  meters.  The  water-closet  must  be  built  in  or 
against  the  house,  in  such  a  way  that  the  tenants  may  enter  it  with- 
out going  outside.  The  door  must  not  be  in  one  of  the  rooms  or  in 
the  kitchen.  A  washhouse  must  be  built  to  the  house  in  which  a 
separate  kitchen  is  wanting.  If  the  line  keeper's  house  is  situated  in 
a  lonely  or  out-of-the-way  place,  an  oven  is  as  a  rule  built  close  to 
the  house. 

Hitherto  I  have  only  spoken  about  legal  regulations  for  the  benefit 
of  railway  men.  Other  provisions  are  made,  either  by  the  companies 
or  by  the  employees,  but,  in  the  latter  case,  the  employees  are  usually 
helped  by  the  companies.  These  institutions  all  help  to  diminish  the 
cares  of  life,  to  make  life  more  cheerful,  and  to  avoid  discontentment 
as  much  as  possible.  First  we  have  to  mention  the  unions  which,  in 
exchange  for  a  small,  regTilar  contribution,  procure  surgical  and  med- 
ical attendance,  medicines,  pecuniary  aid  in  cases  of  maternity,  finan- 
cial help  at  death,  and,  in  some  cases,  dental  services.  These  unions, 
in  which  all  railway  men  expect  the  higher  officials  to  participate, 
enjoy  all  kinds  of  assistance  from  the  companies,  and  work  so  well 
that  they  most  probably  will  become  sickness  clubs  recognized  by  the 
Government. 

The  railway  men  have  erected,  principally  by  their  own  efforts,  in 
a  fine,  healthy,  richly  wooded  country,  two  convalescent  homes, 
where  members  of  their  family  may  stay  three  weeks  free  of  charge 
(or  longer,  by  paying  a  small  sum)  after  a  prolonged  illness,  or  for 
rest  for  overstrained  nerves. 

The  Dutch  railway  servants  are  too  few  to  be  able  to  establish  and 
maintain  sanatoria  for  the  treatment  of  tuberculosis.  But,  by  pay- 
ments from  the  sick  clubs,  such  patients  may  from  time  to  time  be 
placed  in  public  establishments.  A  union  has  been  formed  by  the 
men,  having  as  its  purpose  the  spread  of  useful  knowledge  about 
tuberculosis  and  the  means  of  its  prevention. 
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A  matter  of  the  utmost  importance  to  railway  traffic  is,  without 
doubt,  the  use  of  alcohol  by  the  railway  men.  Use  leads  to  abuse, 
and  the  number  of  railway  accidents,  with  loss  of  human  life  and  of 
more  or  less  considerable  amounts  of  money,  are  innumerable.  The 
Dutch  companies  do  everything  possible  to  prevent  intoxication,  and 
no  alcohol  is  allowed  during  hours  of  service.  A  club  of  abstainers 
exists  among  the  men,  and  the  membership  is  steadily  increasing.  It 
is  a  pity  that  the  railway  companies  do  not  offer  any  advantages  to 
the  members  of  the  abstainers'  club ;  experience  has  taught,  however, 
that  by  doing  so  they  foster  hypocrites;  but,  considering  the  large 
profit  that  is  produced  by  total  abstinence,  especially  in  railway 
traffic,  the  companies  allow  475  guilders  yearly  to  propagate  the  pur- 
pose of  the  above-mentioned  club. 

Other  means  to  prevent  weariness,  public-house  visits,  and  the 
abuse  of  alcohol  are  found  in  the  allotment  of  land  to  certain  servants 
for  cultivation  to  their  own  profit,  and  in  awarding  prizes  for  the 
best  flower  beds  on  station  grounds,  embellishment  of  stations,  etc. 

Apiculture  is  encouraged,  to  promote  sociability  and  to  prevent 
idleness. 

Some  clubs  supply  the  necessities  and,  in  some  cases,  the  luxuries 
of  life  at  low  prices.  This  business  extends  to  music,  excursions, 
drawing  schools,  professional  education,  loans,  etc. 

Finally,  I  present  a  statement  showing  the  number  of  accidents 
among  the  railway  functionaries  in  comparison  with  men  working  in 
some  other  trades : 
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DIE    GESETZLICHE    BEKAMPFUNG    DES    VERMEIDBAREN    LARMS; 
EINE   NERVENHYGIENISCHE   EORDERUNG. 

Db.   SiixJMUND  AtTKRBACH,   Neneuarzt  in   Frankfurt  am  Main,   Vorstand  der 

Nervenpolikllnk. 

Wer  es  fiir  angezeigt  halt,  gegen  eine  Erscheinung  des  taglichen 
Lebens  zu  kiimpfen  und  zur  Teilnahme  an  diesem  Kampfe  aufruft, 
der  muss  zuniichst  den  Beweis  erbringen,  dass  er  gegen  einen  wirk- 
lichen  Uebelstand  ins  Feld  zieht ;  er  muss  dartun,  dass  durch  diesen 
eine  grosse  Anzahl  von  Menschen  tatsachlich  geschiidigt,  in  ihrer 
Gesundheit  beeintriichtigt  vvird.  Es  geniigt  nicht,  sich  einer  blossen 
Unannehmlichkeit  entledigen  zu  wollen;  in  diesem  Falle  hiitte  man 
nicht  das  Recht,  sich  an  die  Oeffentlichkeit  zu  wenden. 

Durch  mannigfache  Versuche  ist  festgestellt,  dass  schon  Gerausche, 
die,  wie  in  der  Hypnose,  gar  nicht  in  das  voile  Bewusstsein  der 
Versuchsperson  treten  konnen,  eine  deutliche  Beeinflussung  ver- 
schiedener  Funktionen,  deren  Abhangigkeit  vom  Zentralnervensys- 
tem  zweifellos  ist,  wie  z.  B.  der  Atmung,  der  Herztiitigkeit,  der 
Verdauung,  zur  Folge  haben.  Audi  durch  andere  Experimente  ist 
erwiesen,  dass  bereits  die  nicht  bewusste  Aufnahme  von  Gerauschen 
Nervenenergie  in  Anspruch  nimmt.  Nehmen  wir  die  rein  empirische 
Erfahrung,  die  durch  mannigfache  psychologische  Versuche  besta- 
tigt  wird,  zu  Hilfe,  so  wird  jeder  verniinftige  Laie  ohne  weiteres 
zugeben,  dass  Kopfarbeit  irgend  welcher  Art  in  einer  Umgebung 
von  Larm  und  Gerauschen  fiir  die  weitaus  iiberwiegende  Anzahl 
der  Menschen  einen  erheblich  grosseren  Aufwand  geistiger,  d.  h. 
nervoser  Kraft  erfordert,  als  in  ruhigen  Raumen.  Jedem  Arzte  ist 
die  Beobachtung  gelaufig,  dass  durch  langer  dauernde  Reizungen 
eines  einzelnen  Sinnes  das  gesamte  Nervensystem  in  Mitleidenschaft 
gezogen  und  hierdurch  vorzeitig  und  iibermassig  ermlidet,  erschopft 
wird.  Tritt  zu  diesem,  die  nervosen  Zentralorgane,  speziell  das 
Gehirn,  angreifenden  Momente  bei  der  geistigen  Beschaftigung  nun 
noch  der  Zwang  hinzu,  jene  fortwahrenden  Sinnesreize,  die  sich 
gleichsam  als  Fremdkorper  storend  in  das  Bewusstsein  drangen,  zu 
unterdriicken  und  zu  iiberwinden,  um  die  erstrebte  Leistung  zu  voll- 
bringen,  so  resultiert  hieraus  ein  ganz  gewaltiger  Verbrauch  von 
Nervenkraft.  Hierbei  beriicksichtige  ich  nicht  einmal  die  fiir  die 
Gemiitsstimmung  so  nachteiligen,  sich  haufenden  Unlustgefiihle. 
Bedenkt  man  nun,  wie  tausendfaltig  diese  Schadigungen  tagtaglich 
auf  uns  einwirken,  so  kann  jeder  Unbefangene  ermessen,  was  fiir 
eine  Unsumme  von  Arbeitskraft  auf  diese  Weise  vergeudet  und 
vernichtet  wird.  Kommt  nun,  wie  es  oft  genug  der  Fall  ist,  noch 
hinzu,  dass  auch  der  Schlaf  durch  den  Strassenltirm  gestort  oder 
verkiirzt  wird,  so  ist  auch  die  wichtigste  Erholung  des  iiberreizten 
Nervensystems  illusorisch  gemacht.  Der  Arzt,  speziell  der  Ner- 
venarzt,  der  es  sich  zur  Regel  gemacht  hat,  den  Ursachen  der  Krank- 
46 
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heiten  nachzuspiiren,  kann  Zeugnis  dafiir  ablegen,  wie  oft  die  in 
unseren  Grossstadten  stetig  zunehmenden  Nervenleiden,  insbesondere 
die  Nervenerschopfung  (Neurasthenie),  zu  einem  nicht  geringen  Teil 
auf  den  von  Jahr  zu  Jahr  wachsenden  Larm  auf  den  Strassen  und 
innerhaib  der  Hauser  zuriickzufiihren  ist,  Nur  der  Eingeweihte 
weiss,  welche  Einbusse  der  Nationalwohlstand  durch  diese  am  Marke 
des  VoUies  zehrenden  Krankheiten  erleidet,  wieviel  Familiengliick 
durch  sie  zerstort  wird. 

Es  ist  auffallend.  wie  weniir  sich  bis  jetzt  die  Hygiene,  deren  vor- 
nehmste  Aufgabe  es  doch  ist,  Krankheiten  zu  verhiiten  und  ihre  Aus- 
breitung  zu  verhindern,  um  die  Prophylaxe  der  Nervenkrankheiten 
gekiimmert  hat.  Sie  treten  allerdings  nich  so  akut-  und  massenhaft 
auf,  wie  manche  Infektionskrankheiten,  gegen  die  sofort  die  Behorden 
und  bald  auch  die  Gesetzgebung  in  Bewegung  gesetzt  wird :  sie  nagen 
langsamer,  aber  mit  unfehlbarer  Sicherheit  an  einem  der  grossten 
Schiitze,  die  die  Menschen  besitzen,  namlich  an  ihrer  Arbeitskraft. 
Auf  der  Versammhing  des  Deutschen  Vereins  fiir  offentliche  Gesund- 
heitspflege  in  Wiesbaden  1908  wurde  ein  Referat  "  Ueber  die  Ur- 
sachen  der  Nervositat  "  erstattet,  und  hier  hat  der  Eeferent,  Prof. 
Cramer,  aus  Gottingen,  anerkannt,  dass  der  Larm  als  eine  Ursach© 
dieses  Leidens  anzusehen  und  deshalb  zu  bekampfen  ist. 

Ich  bin  weit  davon  entfernt  zu  behaupten,  dass  der  Larm  die 
einzige  Ursache  der  verbreitesten  Nervenkrankeiten  ist.  Zu  ihrer 
Entstehung  tragen  viele  ursaehliche  Momente  bei,  und  unter  diesen 
sind  wieder  zahh-eiche,  die  man  als  unabanderlich  leider  hinnehmen 
muss,  vor  allem  die  sog.  endogenen,  die  in  der  Konstitution  des  Men- 
schen begriindet  sind.  Um  so  mehr  muss  man  sich  gegen  die  exoge- 
nen  Faktoren  wenden,  d.  h.  gegen  diejenigen,  die  von  aussen  an  den 
Menschen  herantreten,  und  die  man  einigermassen  beherrschen  kann. 
Zu  den  letzteren  gehoren  die  iibermassigen  acustischen  Reizungen  des 
Zentralnervensystems,  gegen  die  man  sich  viel  schwerer  schiitzen 
kann,  als  gegen  I^ichtreize.  An  ounce  of  prevention  is  worth  more 
than  a  pound  of  cure !  Dem  grossen  Publikum  muss  die  Erkenntnis 
beigebracht  werden,  dass  die  Vermeidung  unnotigen  Larms  fiir  die 
Gesundheit  ebenso  notwendig  ist  wie  die  Beschaffung  guten  Trink- 
wassers  oder  die  Einfiihrung  der  Kanalisation. 

Nun  hat  man  behauptet,  man  konne  und  mii?se  sich  gegen  die  zu- 
nehmenden GerJiusche  des  Alltaglebens  abharten,  man  konne  sich 
anpassen.  Wenn  das  nur  so  leicht  ginge!  Ich  ware  einer  der  ersten, 
die  dafiir  pladieren  wiirden.  Jener  Ansicht  liegt  eine  Selbsttiiu- 
schung  zugnmde,  auch  wenn  man  von  bereits  Nervosen  absieht. 
Natiirlich  darf  man  auch  der  Verwohnung  nicht  das  Wort  reden. 
Ein  beriihmter  Historiker  liat  als  ein  Charakteristikum  unserer  2^it 
die  "•  Reizsamkeit  "  bezeichnet.  Ich  glaiibe,  er  hat  sehr  recht.  Von 
den  reizsamen  Menschen  unserer  Grossstadte  kann  man  aber,  wenn 
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ancleis  man  sie  nicht  zu  einein  direkt  schadlichen  Aufwand  von  Ner- 
venenergie  verleiten  will,  nur  bis  zu  einem  gewissen  Grade  verlangen, 
andauernde  und  starke  Sinnesreize  zu  iiberwinden.  Was  dariiber 
hinausgeht,  ist,  wie  ich  vorhin  gezeigt  liabe,  vera  Uebel.  Man  muss 
sich  eben  mit  der  Tatsache  abfinden,  dass  die  Welt  reizsamer,  d.  h. 
nervoser  geworden  ist.  Ganz  besonders  geht  das  die  Verwaltungs- 
behorden,  die  Rechtsprechung  und  die  Gesetzgebung  an. 

Es  ist  bekaimt,  dass  Goethe  seine  Willenskraft  aufs  ausserste  an- 
spannte.  um  personlicher  Mangel  und  Missempfindungen  Herr  zu 
werden.  Ebenso  wie  er  versuchte,  ein  storendes  Schwindelgefiihl 
beim  Hernbblicken  von  Tiirmen  oder  Anhohen  zu  unterdriicken,  so 
wollte  er  sich  auch  seine  Empfindliohkeit  gegen  Larm  abgewohnen, 
indem  er  in  Strassburg  oft  hinter  der  Trommel  der  Soldaten  herging. 
Es  hat  ihn  nichts  geniitzt.  Sogar  in  dem  stillen  Weimar  hatte  er 
fortwahrend  iiber  TJnruhe  und  Larm  zu  klagen.  Hat  er  doch  noch 
im  Alter  ein  Nachbarhaus  angekauft.  nur  um  nicht  durch  den  Larm 
eines  geplanten  Umbaues  gestort  zu  werden.  Bekannt  ist  auch  Scho- 
penhauers  Philippika  gegen  Larm  und  Gerausch.  Eine  grosse  Zahl 
geistig  hervorragender  Menschen  reiht  sich  an;  ich  nenne  nur  Kant, 
Schiller,  Jean  Paul,  Heine,  Eichard  Wagner,  Friedrich  Theodor 
Vischer  und  namentlich  Thomas  Carlyle.  Stets  ist  es  die  Kopfarbeit 
imd  der  Schlaf,  deren  Schutz  diese  Manner  verlangen.  Gewiss  ist  die 
Empfindlichkeit  gegen  Gerausche  individuell  verschieden  gross.  Im 
allgemeinen  kann  man  aber  wohl  sagen:  Je  komplizierter  und  feiner 
ein  Gehirn  gebaut  ist,  desto  storender  werden  zwecklose  Gehorsein- 
driicke  empfunden.  Und  es  wird  wohl  niemand  behaupten  woUen, 
dass  die  Welt  kein  Interesse  daran  hatte,  diese  Gehirne  zu  schiitzen, 

Es  erliebt  sich  nun  die  Frage:  Welche  Arten  von  Lami  sind  na- 
mentlich zu  bekampfen?  Hier  scheint  es  nur  von  grosser  Bedeu- 
tung  zu  betonen,  dass  man  nur  den  vermeidbaren  Larm,  die  unnotigen 
Gerau.sche  in  Angriff  nehmen  kann  und  soil.  Nichts  wiire  thorichter 
als  utopistische  Pliine  zu  verfolgen.  Man  kann  die  Grenzen  der 
Larmbekiimpfung  vielleicht  folgendermassen  abstecken:  Es  handelt 
fiich  inn  solche  Gerausche.  durch  die  eine  grossere  Zahl  von  Ein- 
vohnern  in  ihrer  Gesvndheit  gescKadigt  werden^  durch  deren  Be- 
seitigung.  Milderung  oder  gesetzliche  Regelung  dber  herechtigte  In- 
teressen  anderer  nicht  in  erhehlicher  Weise  verletzt  werden.  Man 
muss  auch  hier  den  Grundsatz  aufstellen,  dass  in  zivilisierten  Lan- 
dern  der  Storenfried  das  Feld  zu  raumen  hat.  Geht  man  von 
diesem  Standpunkte  aus,  so  scheidet  die  Gruppe  von  Gerauschen  zum 
Teil  aus,  die  durch  die  Verkehrsentwicklung  bedingt  sind,  so  z.  B. 
die  durcli  Eisenbahn  und  Strassenbahn  hervorgerufenen.  Es  ist 
natiirlich  ausserordentlich  wihischenswert — und  die  Technik  strebt 
auch  dahin — dass  der  durch  diese  Verkehrsmittel  verursachte  Liirm 
auf  ein  ertragliches  Mass  gebracht  werde.     W.as  bei  Anwendung  der 
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heute  schon  zu  Gebote  stehenden  Mittel  erreicht  werden  kann,  zeigt 
z.  B.  die  Franlifnrter  stadtische  Strassenbahn,  die  auf  einzelnen 
Linien  mittelst  zweckmassiger  Scliieneneinbettung  einen  geradezu 
ideal  ruhigen  Gang  fertig  gebracht  hat;  man  vergleiche  hiermit  das 
formliche  Getose  in  Berlin  oder  gar  Miinchen  oder  hier  in  Amerika. 
Vielleicht  konnte  das  Signalgeben  noch  etwas  eingeschrankt  werden. 
In  den  grossten  Stadten  wird  man  wohl  in  absehbarer  Zeit  dahin 
kommen,  den  Massenverkehr  unter  die  Erde  zu  verlegen,  wie  es  in 
verschiedenen  Metropolen  ja  schon  der  Fall  ist.  Wir  konnen  aber 
den  Verkehr  nicht  zuriickschraiiben ;  auch  hat  der  Einzelne  es  einiger- 
massen  in  der  Hand,  entfernt  von  der  Strassenbahn  zu  wohnen,  falls 
diese  allzusehr  storen  sollte. 

Was  die  vermeidbaren  oder  regulierbaren  Gerausche  anbelangt, 
so  mochte  ich  zunachst  die  mit  unserer  Hauswirtschaft  verkniipften 
erwahnen  und  in  erster  Linie  das  Klopfen  der  Teppiche,  Polster  und 
Betten,  durch  welches  eine  grosse  Anzahl  von  Einwohnern  in  hohem 
Masse  gestort  und  geschadigt  wird.  Neben  der  grossen  Infektions- 
gefahr,  die  durch  das  Aufwirbeln  des  Staubes  in  den  Hofen,  auf  den 
Veranden  und  Gangen  herbeigfiihrt  wird,  kommt  hier  vor  all  em  der 
drohnende  Larm  in  Betracht,  der  bei  der  jetzigen  Rechtslage  in 
Preussen — ich  komme  auf  diesen  Punkt  nachher  ziiriick — von  mor- 
gens  bis  abends  ohne  jede  Einschrankung  von  jedermann  ganz  nach 
Belieben  gemacht  werden  kann.  Trifft  man  es  besonders  ungiinstig, 
so  kann  es  leicht  passieren,  dass,  wenn  die  eine  Partei  des  Hauses 
aufhort,  die  andere  anfangt,  oder  dass,  wenn  die  Hausgenossen  das 
Eeinigungsgeschaft  nun  gliicklich  voUbracht  haben,  die  Nachbam 
anfangen,  einer  hiibsch  nach  dem  anderen.  Man  kann  sich  denken, 
was  fiir  Qualen  ein  armer  Kopfarbeiter  oder  ein  Kranker  bei  diesem 
HoUenlarm  aushalten  muss.  Da  muss  man  doch  die  Frage  auf- 
werfen :  Wessen  Interesse  wird  tatsachlich  verletzt,  wenn  dieser 
Larm  auf  bestimmte  Tage  und  Stunden  eingeschrankt  wird?  Man 
hat  bekanntlich  schon  seit  langerer  Zeit  begonnen,  technisch  durch 
Vakuumreinigung,  auch  durch  nicht  maschinelle,  diesem  Uebelstande 
abzuhelfen.  Ich  glaube  auch,  dass  durch  eine  zielbewussteZentralisie- 
rung  dieser  Hausarbeit  Abhilfe  geschaffen  werden  konnte.  Diese 
Fortschritte  bahnen  sich  aber  erst  langsam  an,  und  unsere  Generation 
kann  nicht  darauf  warten,  bis  die  erwahnte  Misere  auf  dieser  Weise 
beseitigt  ist.  Sie  ware  aber  mit  Leichtigkeit  ertriiglich  zu  gestalten, 
wenn  sich  nur  die  hochsten  Gerichte  bei  ihren  Urteilen  von  etwas 
modern-hygienischem  Geiste  leiten  liessen.  Ich  komme  spater  auf 
diese  Frage  zuriick. 

Hier  anzureihen  waren  die  durch  das  Zusammenleben  mit  Haus- 
tieren  erzeugten  Gerausche,  vor  allem  das  Gebell  der  Hunde  und 
das  Krahen  der  Hahne.  Uebermassiges  Hundegebell  zur  Nachtzeit 
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wird  auch  jetzt  schon  in  Deutschland  durch  die  Polizei  geahndet. 
Wird  aber  gegen  das  polizeiliche  Strafmandat  richterliche  Ent- 
scheidung  angerufen,  was  bekanntlich  jedem  freisteht,  so  verlangt 
das  Gericht  den  direlcten-  zeugeneidliclien  Beweis,  dass  es  nur  der 
beschuldigte  Hund  gewesen  sein  kann,  falls  der  Besitzer  den  Ein- 
wand  erhebt,  der  seinige  habe  gar  nicht  gebellt  oder  geheult.  Diesen 
direkten  Beweis  komite  man  aber,  da  es  sich  meist  uni  nachtliche 
Ruhestorung  liandelt,  m.  E.  nur  so  liefern,  dass  man  eine  Blitzlicht- 
aufnahme  des  bellenden  Hundes  dem  Gerichte  iiberreicht  und  so 
die  Identitat  beweist.  Der  Hundelarm,  der  in  den  europaischen 
Grosstiidten  eigentlich  nur  nachts  storend  wirkt,  konnte  durch 
weitere  Erhohung  der  Steuer  noch  bedeutend  vermindert  werden. 
Auch  sollte  man  endlich  dazu  iibergehen,  mehr  von  den  viel  si- 
chereren  automatischen  elektrischen  Signal vorrichtungen  bei  der 
Bewachung  von  Hausern  und  Hofen  Gebrauch  zu  machen.  Das 
Halten  eines  Hiihnerhofes  in  einer  Grossstadt  miisste  unter  alien 
Umstanden  generell  verboten  werden.  Lediglich  um  sich  ein  Ver- 
gniigen  zu  bereiten,  liat  niemand  das  Recht,  seine  Mitmenschen  zu 
belastigen,  und  frische  Eier  bekommt  man  jetzt  auch  im  Winter  in 
geniigender  Menge.  Es  ist  doch  wirklich  eine  starke  Zumutung,  sich 
in  der  gerade  genug  Lann  liefernden  Stadt  auch  noch  den  Larm 
der  Landwirtschaft  gefallen  lassen  zu  miissen. 

Es  ist  vielleicht  nicht  geschmackvoll,  vom  Larm  der  Haustiere 
direkt  auf  den  Musikliirm  iiberzugehen ;  es  besteht  aber — das  wird 
nicht  bestritten  werden  konnen — ein  Zusammenhang  insofem,  als 
sie  beide  an  das  Haus  gebunden  sind.  Schon  vor  liingerer  Zeit  habe 
ich  mehrere  Vorschlage  gemacht,  wie  dem  schlimmsten  aller  Teufel, 
dem  Musikteufel  zu  Leibe  zu  riicken  ware,  oder  wie  man  ihn  wenig- 
stens  in  seinen  gefahrlichsten  Lebensausserungen  bandigen  konnte. 
Man  darf  aber  auch  hier  nicht  iiber  das  Ziel  hinausschiessen.  Oef- 
fentlich,  d.  h.  polizeilich  bezw.  gesetzlich  verboten  werden  miisste 
das  Musikmachen  und  Singen  bei  geoffneten  Fenstern,  auch  bei 
Tage,  das  unbegreiflicherweise  fast  iiberall  gestattet  ist;  der  Miss- 
brauch  von  Grammophonen,  namentlich  auch  bei  geoffneten  Fens- 
tern oder  Tiiren,  und  die  Drehorgelmusik  auf  den  Strassen  oder 
Hofen.  Auch  hier  miisste  der  Grundsatz  zum  Durchbruch  kommen, 
dass  derjenige,  der  den  LaiTn  macht,  sich  nach  den  Bediirfnissen  der 
ruhigen  Einwohner  zu  richten  hat,  und  nicht  umgekehrt.  Berufs- 
musiker.  Sanger  oder  Privatleute  (soweit  sie  nicht  Hauser  zum 
Alleinbewohnen  besitzen) ,  die  langer  als  etwa  4  Stunden  auf  einem  In- 
strumente  spielen  wollen,  miissten  das  entweder  in  zentralen  Uebungs- 
konservatorien  tun,  oder  es  miissteihnen  das  Wohnen  in  bestimmten 
Strassen  verwehrt.  werden.  Derjenige,  der  Euhe  zu  seinem  Berufe 
notig  hat,  muss  wissen,  in  welchen  Strassen  ihm  diese  wenigstens 
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cinigermassen  gewahrleistet  wird;  er  darf  nicht  der  Gefahr  aus- 
gesetzt  sein,  bei  jedem  Umzugstennin  von  einer  Wohnung  in  die 
andere  gehetzt  zu  werden.  Was  das  gewohnliche  massige  Musikiiben 
in  von  mehreren  Parteien  bewohnten  Hausem  anbetrifft,  so  muss 
der  Hauswirt  dafiir  sorgen,  dass  die  Uebstnnden  nach  Moglichkeit 
reguliert  und  den  einzelnen  Parteien  bekannt  gegeben  werden;  in 
den  friihen  Morgenstunden,  wahrend  einer  Stunde  in  der  Mittagszeit 
und  in  den  letzten  Abendstunden  muss  Euhe  herrschen.  Auch  hier 
muss  der  Kopfarbeiter  wissen,  wann  er  die  Moglichkeit  hat,  konzen- 
trierfc  zu  arbeiten.  Baugesellschaften  oder  ahnliche  Interessenten 
soUten  versuchen,  Hauserblocks  zu  errichten,  in  denen  Musik  und 
Gesang  allgemein  nicht  zugelassen  wird.  Ich  mochte  annehmen, 
dass  ein  solches  Untemehmen  reussieren  wiirde. 

Dem  Unfug  der  gehauften  Konzerte  in  Hotels,  Restaurants  und 
Cafes  miisste  von  seit^n  des  besuchenden  Publikums  gesteuert  werden. 
Manchmal  scheint  es  heute  wirklich,  die  Menschen  hatten  nichts  weiter 
zu  tun,  als  sich  fortwahrend  mit  Musik  zu  betauben. 

Militarmusik  beim  Ausriicken  der  Truppen  in  aller  Friihe  miisste 
unterbleiben. 

Ich  gehe  nun  iiber  zu  den  unnotigen  G^rauschen  ausserhalb  der 
einzelnen  Hauser.  Von  den  Automobilen  muss  unbedingt  verlangt 
werden,  dass  sie  beim  Halten  vor  den  Hausem  die  Motoren  giinzlich 
abstellen ;  die  geringen  dadurch  etwa  entstehenden  Mehrkosten  konnen 
gar  nicht  in  Betracht  kommen  gegeniiber  der  storenden  Belastigung. 
Das  iibermassige  Signalgeben  ist  einzuschranken ;  man  darf  hier  aber 
nicht  allzuviel  verlangen,  ohne  die  Sicherheit  im  Strassenverkehr  zu 
gefahrden.  Wenn  die  Maximal-Fahrgeschwindigkeit  innerhalb  der 
Stadt  herabgesetzt  wiirde,  dann  brauchten  auch  weniger  Signale 
gegeben  zu  werden.  Von  grosser  Bedeutung  ware  die  Einrichtung 
von  besonderen  Automobilstrassen  auch  innerhalb  der  Stadte.  Das 
Peitschenknallen  muss  als  ganz  iiberfliissiges  Gerausch  allgemein 
verboten  werden.  Lastwagen  mit  Eisenschienen  oder  songstigen 
Larm  hervorrufenden  Materialien  miissen  zu  entsprechenden  Siche- 
rungen  angehalten  werden.  In  New  York  besteht  ein  Gesetz,  nach 
dem  das  Unterlassen  solcher  Massnahmen  mit  hoben  Geldstrafen 
geahndet  wird.  In  einigen  deutschen  Staaten  und  Stadten  bestehen 
Polizeiverordnungen  dieser  Art. 

Das  Lauten  von  Kirchenglocken  sollte  auf  ein  ertragliches  Mass 
beschrankt  werden.  In  der  Friihe  miisste  es  ganz  unterbleiben.  Zum 
Wecken  der  Schlafer  gibt  es  doch  jetzt  andere  Vorrichtungen,  deren 
Wirkung  auf  die  betreffenden  Personen  beschrankt  bleibt.  Das 
Schlagen  von  Uhren  an  Kirchen,  Schulen  und  sonstigen  oiTentlichen 
Gebauden  zur  Nachtzeit  miisste  eingestellt  werden,  da  die  hierdurch 
verursachte  allgemeine  Storung  den  Vorteil,  den  es  vielleicht  ein- 
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zelnen  Personen  gewahrt,  ganz  bedeutend  iiberwiegt.  Auch  am  Tage 
erscheint  mit  die  Zweckmlissigkeit  des  lauten  Verkiindens  der  Zeit 
heutziitage  selir  problematisch. 

Der  dnrch  Neii-  iind  Umbauten  hervorgenifene,  in  iinserer  Zeit 
durch  die  allgemeine  xVnwendimg  der  eisernen  Trager  ganz  besonders 
laiit  gewordene  Liirm,  konnte  bei  einigem  guten  Willen  gleichfalls 
ertriiglicher  gestaltet  werden.  Sollte  es  wirklich  ganz  unmoglich 
sein.  die  den  schlimmsten  Liirm  erzeugenden  Arbeiten  wenigstens  in 
den  friihesten  Morgenstimden  und  wahrend  der  Mittagsruhe  zu 
unterlassen  ?  Konnte  diese  Zeit  nicht  vielleieht  mit  weniger  storenden 
Arbeiten  ausgeflillt  werden? 

Ferner  muss  die  niichste  Umgebung  von  Schulen  und  Hospitalern 
vor  Larm  geschiitzt  werden,  wie  es  in  New  York  durch  die  Einrich- 
tung  der  sog.  quiet  zones  bereits  g&schehen  ist.  Jeder  irgendwie 
vermeidbare  Larm  muss  hier  strengstens  verboten  werden. 

Ausser  diesen  in  der  ganzen  Welt  verbreiteten  Arten  des  Larms 
gibt  es  noch  eine  ganze  Reihe  local  l^eschrankter,  die  nicht  weniger 
schadlich  wirken  und  energisch  bekampft  werden  miissen. 

Welche  Mittel  stehen  uns  zur  Zeit  bei  diesem  Kampfe  zur  Ver- 
fiigung? 

Es  ist  ganz  selbstverstandlich,  dass  das  giitliche  Uebereinkommen 
mit  Hausgenossen  und  Nachbarn  immer  zuerst  zu  versuchen  ist. 
Wer  aber  Erfahrung  besitzt,  wird  mir  zugeben,  dass  das  Entgegen- 
kommen  in  dieser  Beziehung  im  allgemeinen  leider  ein  sehr  geringes 
ist,  sogar  in  Krankheitsfallen.  Auch  das  energische  Auftreten  einer 
grosseren  Organisation  hilft  gewohnlich  nicht  viel.  Ich  konnte  haar- 
straubende  Dinge  aus  der  iirztlichen  Praxis  erzahlen,  sowie  aus  den 
Erf  ahrungen,  die  ich  als  Vorsitzender  der  Antilarmsection  des  Frank- 
furter Yereins  fiir  Hygiene  gemacht  babe.  Es  ist  deshalb  von  ernst 
zu  nehmender  Seite  empfohlen  worden,  Gleiches  mit  Gleichem  zu 
vergelten  oder  sogar  zu  iibertrumpfen.  Ich  mochte  das  aber  nicht 
unterstiitzen  oder  wenigstens  nur  fiir  dringende  Notfalle  empfohlen. 

Die  bis  jetzt  gegriindeten  Organisationen  zur  Bekiimpfung  des 
Larms  haben  in  Ganzen  nur  geringe  Erfolge  aufzuweisen,  so  auch 
der  vor  mehreren  Jahren  gegriindete  Deutsche  Larmschutzverband. 
Etwas  mehr  scheint  die  New  Yorker  Society  for  the  Suppression  of 
Unnecessary  Noise,  und  das  Londoner  Street-Noise  Abatement  Com- 
mittee erreicht  zu  haben,  und  zwar  mit  Hilfe  der  Behorden  resp.  der 
Gesetzgebung. 

Schon  kurz  erwalmt  habe  ich  einige  Hilfsmittel,  welche  die  Tech- 
nik  zu  bieten  vermag.  Beim  Bau  der  Hauser  konnte  noch  viel  mehr 
auf  schalldampfendes  Fiillungsmaterial,  auf  dicke  Mauern  und 
Zwischenwande  geachtet  werden;  Doppelfenster  sollten  viel  mehr 
angebracht  werden  als  bis  jetzt.  Haenel  ^  hat  in  dieser  Beziehung 
sehr  beachtenswerte  Vorschlage  gemacht.     Behufs  Abdampfung  des 
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Schalles  von  der  Strasse  her  hat  man  ja  schon  seit  langerer  Zeit 
Asphalt-  imd  Holzpflaster  eingefiihrt:  es  ist  zu  hoffen,  dass  die 
fortgesetzten  Versiiche  noch  andere,  vielleicht  weniger  kostspielige 
imd  noch  wirksamere  Materialien  auffinden  lassen.^ 

Es  ware  ferner  ausserordentlich  wiinschenswert,  wenn  uns  eine  Art 
von  Universalmittel  zu  Gebote  stiinde,  welches  wir  in  alien  Lagen 
des  Lebens  an  unserem  Korper  zur  Abdampfimg  der  Schallwellen 
anbringen  konnten,  eine  Vorrichtung,  die  uns  der  Riicksichtnahme 
seitens  unserer  Mitmenschen  iiberheben  wiirde.  Da  ich  selbst  seit 
einiger  Zeit  mit  Untersuchungen  dieser  Art  beschaftigt  bin,  so  kann 
ich  nur  versichern,  dass  die  Losung  dieses  Problems  viel  grossere 
Schwierigkeiten  darbietet,  als  man  gewohnlich  glaubt.  Sie  sind 
anatomischer,  phj^siologischer  und  physikalischer  Natur,  und  deshalb 
muss  von  verschiedenen  Seiten  zusammen  gearbeitet  werden,  um  zum 
Ziele  zu  kommen.  Ein  grosser  Uebelstand  ist  hier  der  Mangel 
brauchbarer  experimentell-physikalischer  Grundlagen.  Die  jetzt 
vorhandenen  Antiphone  aus  Metall,  Gummi,  Wachs,  Paraffin  und 
dergl.  haben  samtlich  nur  einen  sehr  beschrankten  Wert,  weil  sie: 
1.  Den  Schall  nur  mangelhaf t  dampfen ;  2.  weil  sie  die  im  ausseren 
Gehorgang  liegenden  Gefiihlsnerven  reizen  und  deshalb  in  der  Kegel 
fiir  langere  Zeit  nicht  ertragen  werden;  3.  weil  sie  die  schalleitende 
Funktion  der  Ohrmuschel  gar  nicht  beriicksichtigen.  Die  Hoffnung, 
ein  geeignetes  Instrument  herzustellen,  braucht  aber  deshalb  noch 
keinewegs  aufgegeben  zu  werden. 

Endlich  bleibt  noch  der  Schutz  von  seiten  der  Verwaltungsbehorden 
und  der  Gerichte  bezw.  der  Gesetzgebung.  Es  soil  nicht  bestritten 
werden,  dass  es  ein  wenig  besser  geworden  ist,  als  es  vor  50  Jahren 
war,  da  durch  eine  Entscheidung  des  hochsten  Keichsgerichtes  der 
Satz  aufgestellt  wurde,  das  jedermann  auf  seinem  Grund  und  Boden 
soviel  Larm  machen  konne  wie  er  wolle.  So  schlimm  steht  es  heute 
gliicklicherweise  nicht  mehr;  viel  besser  ist  es  aber  auch  nicht  ge- 
worden. Sichei^iich  hat  die  Gesetzgebung  in  heinem  Lande  sich  der 
ungeheuren  Zunahme  des  Ldrms  einerseits.  der  stdndig  wachsenden 
Nervositdt  andererseits  angepasst. 

Es  wiirde  zu  weit  fiihren,  wenn  ich  hier  die  gesamte  Rechtslage 
auch  nur  im  Gebiete  des  Deutschen  Keiches  darlegen  und  die  in 
Betracht  kommenden  Paragraphen  des  Strafgesetzbuches,  des  Biir- 
gerlichen  Gesetzbuches,  und  der  Verwaltungsgesetze,  namentlich 
der  Gewerbeordnung,  besprechen  wollte.  Ich  mochte  nur  das  in 
offentlich-rechtlicher  Beziehung  Wichtigste  erwahnen :  ^ 

Als  gesetzliche  Grundlagen  fiir  die  wenigen,  jetzt  angewendten 
polizeilichen  Verfiigungen  gegen  den  Larm  bestehen  folgende  Be- 
stinmiungen : 

Fiir  Preussen  gilt  das  Allgemeine  Landrecht,  II.  Teil,  Kapitel 
17,  §10 :  "  Die  notigen   Anstalten  zur  Erhaltung  der  offentlichen 
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Ruhe,  Sicherheit  und  Ordnung,  und  zur  Abwendung  der  dem  Publico 
oder  einzelnen  Mitgliedern  desselben  bevorstehenden  Gefahr  zu 
treffen,  ist  das  Amt  der  Polizei."  Auf  Grund  dieses  Paragraphen 
hat  das  preussische  Oberverwaltungsgericht,  welches  die  hochste 
Instanz  fiir  Vergehen  gegen  die  Gewerbeordnung  ist,*  folgendes  wich- 
tige  Urteil  gefiillt :  Dem  Gastwirt  O.  war  auf  die  erfolgte  Beschwerde 
mehrerer  Nachbarn  durch  die  Polizeidirektion  des  betreffenden  Ortes 
verboten  worden,  sein  Orchestrion  langer  als  bis  10  Uhr  abends 
spielen  zu  lassen,  und  die  Erlaubnis  zu  spielen  beschrankte  sie  auf 
wenige  Tagesstunden  und  audi  dann  nur  bei  vollig  geschlossenen 
Tiiien  und  Fenstern. 

Der  a  usserordentlich  klaren  und  vernunftgemassen  Begriindung 
entnehmen  wir  folgendes: 

Das  Anit  der  Polizei  ist  es,  die  notigen  Anstalten  zur  Erhaltung  der  oCfent- 
lichen  Ruhe,  Sicherheit  und  Ordnung  und  zur  Abwendung  der  dem  Publikuin 
bevorstehenden  Gefahren  zu  treffen.  Es  kommt  also  im  vorliegendeu  Fall 
daruuf  i\n,  ob  durch  das  mit  dem  Spiel  des  betreffenden  Orchestrions  verbundene 
Geriiusch  nach  seinea"  Art  iind  Dauer  die  Gesumlheit  der  Anwolmer  gefahrdet 
wurde.  Und  zwar  geuiigt  es,  wie  der  Gerichtshof  bereits  wiederholt  ausge- 
sprochen  hat,  zum  Einschreiten  der  Polizei,  wenn  auch  nur  die  Gesundhelt 
bereits  nervoser  Personen  gefiihrdet  wird,  da  die  Nervositiit  gegenwiirtig  eiu  welt 
verbreiteles  Leiden  ist,  und  ferner,  wenn  auch  nur  die  Gesundheitsbeschftdigung 
eiuer  einzelnen  Person  in  Frage  steht 

Sie  werden  mir  zugeben : 

Wenn  die  Motivierung  dieser  Entscheidung  des  hochsten  preus- 
sischen  Verwaltungsgerichtes  der  Rechtssprechung  allenthalben  zu- 
grunde  gelegt  wiirde,  so  konnte  sich  wirklich  jedermann  zufrieden 
geben.  Nun  ist  aber  bekanntlich  die  oberste  Rekurs-Instanz  (in 
Preussen)  fiir  Verurteilungen  wegen  Uebertretungen  von  Polizeiver- 
ordnungen  das  Kammergericht.  Und  dieses  steht  leider  auf  einem 
ganz  anderen  Standpunkte. 

Die  Polizei  hat  in  Frankfort  am  Main  wie  anderen  Grossstadten 
eine  wirklich  bescheidene  und  doch  einigermassen  wohltatige  Verord- 
nung  erlassen,  nach  welcher  das  Klopfen  der  Teppiche,  Betten, 
u.  s.  w.,  nur  an  den  Wochentagen  von  8-12  Ulir  vormittags  gestattet 
war.  Das  Kammergericht  hat  in  einer  Entscheidung  vom  17.  Sep- 
tember 1906  (und  auf  diese  Entscheidung  berufen  sich  seitdem  die 
niederen  Instanzen  in  ihren  Urteilen)  diese  Polizeiverordnung  fiir 
ungiiltig  erklart,  und  zwar  mit  folgender,  fiir  jeden  Sachverstiin- 
digen  durchaus  verfehlter  Begriindung.  Die  Polizei  konne  Verord- 
nungen,  dass  nur  an  bestimmten  Tagen  oder  zu  bestimmten  Stunden 
geklopft  werden  diirfte,  nur  fiir  Bade-  und  Kurorte  erlassen.  Ein 
Kurinteresse  sei  jedoch  nicht  anzuerkennen,  wenn  es  sich  um  eine 
Grossstadt  handele,  in  der  die  durch  das  Teppichklopfen  verursachte 
Staubentwicklung  und  Storung  im  Verhaltnis  zu  den  durch  den  son- 
stigen   Verkehr   und   die   industriellen  Unternehmungen  hervorge- 
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rufenen  Uebelstande  eine  nur  untergeordnete  Rolle  spielen.  Zum 
Schutze  von  Leben  und  Gesundheit  konnen  derartige  Polizeiverord- 
nungen  nicht  erlassen  sein,  well  nicht  einzusehen  sei,  wie  dann  be- 
stimmte  Tage  oder  Stunden  freigegeben  werden  konnen.  SoUte  die 
Polizeiverordnung  aber  gegen  die  durch  Larm  verursachte  Belasti- 
gung  erlassen  sein,  so  komme  in  Betracht,  dass  schon  der  §  360,  11 
des  Eeichsstrafgesetzbuches  (der  bekannte  Grobe-Unfug-Para- 
graph)  mit  Strafen  den  bedroht,  der  "  ungebiihrlicherweise  mhe- 
storended  Larm  errege."  Es  gehore  nicht  zu  den  Aufgaben  der 
Polizei,  die  Nachbam  vor  Ruhestorungen  zu  schiitzen.  Die  Polizei- 
behorden  seien  nicht  berechtigt,  die  erwahnte  Bestimmung  des  Straf- 
gesetzbuches  zu  erweitern.  Von  demselben  Standpunkt  aus  hat  das 
Kammergericht  eine  Polizeiverordnung  fiir  ungiiltig  erklart,  welche 
vorschrieb,  wahrend  welcher  Zeit  mechanische  Musikinstrumente 
spielen  diirfen ;  f erner  eine  solche,  die  einem  Molkereibesitzer  verbot, 
wahrend  der  Nachtzeit  mit  seinen  Milchkannen  so  zu  klappern,  dass 
di  Nachtruhe  der  Anwohner  gestort  wurde.  Sowohl  das  Amts-  wie 
das  Landgericht  batten  den  Mann  verurteilt.  Diese  Entscheidungen 
des  Kammergerichts  sind  ganz  unbegreiflich.  Durch  sie  wird  das 
Larmmachen  geradezu  in  Permanenz  erklart.  Weil  in  der  Gross- 
stadt  ohnehin  schon  genug  Staub  und  Larm  bestehe,  so  konne  eine 
besondere  Form  dieser  Schadlichkeiten  nicht  verboten  werden. 

Das  Reichsgericht  scheint  mehr  den  Anschauungen  des  preus- 
sischen  Oberverwaltungsgerichtes  zuzuneigen.  Durch  das  Gerausch, 
das  der  Betrieb  von  Fleischermaschinen  im  Erdgeschoss  und  im  Kel- 
ler verursachte,  wurden  die  Bewohner  der  dariiber  liegenden  Raume 
erheblich  belastigt  und  in  ihrer  Ruhe,  auch  in  ihrer  Nachtruhe,  ge- 
stort. Das  Reichsgericht  erblickte  hierin  eine  Gesundheitsgefiihr- 
dung  des  Mieters  und  erkannte  dessen  Kiindigungsrecht  auf  Grund 
des  §  544  des  Biirgerlichen  Gesetzbuches  an.  Ich  mochte  auch  den 
Prozess  erwahnen,  den  der  Besitzer  eines  Hotels  in  Eisenach  gegen 
die  Kirchengemeinde  zu  fiihren  hatte,  von  der  er  beanspruchte,  dass 
sie  die  in  seiner  Nahe  gelegene  Kirchenuhr  bei  Nacht  abstellen  soUe, 
weil  seine  ruhebediirftigen  Gaste  durch  das  nachtliche  Schlagen  der 
Uhr  im  Schlafe  gestort  wurden.  Dieser  Prozess  wurde  durch  Spruch 
des  Reichsgerichtes  zuungunsten  der  Kirchengemeinde  entschieden 
und  bildet  einen  wichtigen  Prazedenzfall  fiir  kiinftige  Klagen  ahn- 
licher  Art. 

Man  wird  zugeben,  dass  man  sich  einen  grosseren  Gegensatz  in  den 
Ansichten  iiber  die  hygienische  Schadlichkeit  des  Liirms,  wie  in  den 
angefiihrten  Urteilsbegriindungen  des  Oberverwaltungs-  und  Reichs- 
gerichts  einerseits  und  des  Kammergerichtes  andererseits  zutage  tritt, 
gar  nicht  denken  kann.  Nicht  nur  der  sachverstandige  Arzt,  sondern 
jeder  hygienisch  einigermassen  gebildete  Laie  muss  die  Entschei- 
dungsgriinden  des  letzteren  Gerichtshofes   fiir  hochst  befremdlich 
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halten.  Hierzu  kommt  noeh  ein  aiisserordentlicher  Wechsel  in  der 
Beurteilung  der  Larmdelikte  seitens  derselben  Gerichtshofe,  je  nach- 
dem  dieser  oder  jener  Senat  die  Entscheidung  zii  fallen  hat. 

Da  nun  aber  die  Polizeibehorde  im  Weigerungsf alle  der  Uebertreter 
kein  anderes  Machtmittel  besitzt,  als  Geldstrafen  zu  verhangen,  imd 
gegen  diese  selbstredend  aiif  Grimd  der  Entscheidungen  der  hochsten 
Eekursinstanz  gerichtliche  Entscheidung  angerufen  wird,  so  ist  die 
Initiative  der  Polizei  auf  diesem  Gebiete.  wenigstens  filr  Preussen, 
vollig  lahm  gelegt.  wenn  nicht  in  Zukunft  jene  Entscheidung  durc.h 
einen  anderen  Spruch  desselben  Gerichts  korrigiert  wird.  Die  Po- 
lizei kann  natiirlich  nicht  weiter  Strafen  wegen  Uebertretung  von 
Verordnungen  auferlegen,  die  von  dem  hochsten  zustiindigen  Gerichts- 
hof  fiir  rechtsungiiltig  erklart  worden  sind.  Es  bleibt  somit  meines 
Erachtens  nichts  iibrig,  als  einen  anderen  Weg  zu  beschreiten,  um 
einen  wirksamen  Schutz  zu  schaffen  gegen  die  Gesundheitsstorungen, 
die  durch  den  zunehmenden  Larm  verursacht  werden.^ 

Da  die  Bechtssprechung  unserer  Zeit  gezeigt  hat,  dass  es  nicht 
angangig  ist,  dem  Richter  auf  diesem  Gebiete  zu  viel  Spielraum  zu 
lassen,  so  muss  meines  Erachtens  die  Klinke  einer  speziellen  Gesetz- 
gebung  und  zwar  der  Reichsgesetzgebung,  in  Bewegung  gesetzt 
werden.  Ebenso  wie  wir  ein  Reichsgesetz  (vom  14,  Mai  1879) 
betreffend  den  Verkehr  mit  Nahrungsmitteln  u.  s.  w.  wie  wir  ein 
solches  (vom  25.  Juni  1887)  betreffend  den  Verkehr  mit  blei-  und 
sinkhaltigen  Gegenstiinden  und  noch  mehrere  andere,  die  Gesund- 
heit  schiitzende  Reichsgesetze  haben,  so  muss  auch  ein  solches  be- 
treffend die  Gesundheitschadigung  durch  Larm  erlassen  werden. 
In  London  hat  das  Street-Noise  Abatement  Committee  ein  Gesetz 
beim  Parlament  beantragt  und,  soweit  ich  unterrichtet  bin,  auch 
durchgesetzt,  das  gegen  den  durch  die  Orgelspieler  und  Strassen- 
ausrufer  verursachten,  die  geistige  Arbeit  storenden,  Larm  einschrei- 
ten  soil. 

Einem  wirksamen  Gesetze  dieser  Art  miisste  die  erwahnte  modeme 
und  echt  hygienische  Betrachtungsweise  des  Oberverwaltungsge- 
richtes  zugrunde  gelegt  werden.  Es  miisste  die  ErregTing  solcher 
Gerausche  unter  Strafe  stellen,  durch  die  eine  grossere  Zahl  von  Ein- 
wohnern  in  ihrer  Gesundheit  geschadigt  werden,  durch  deren  Verbot 
aber  berechtigte  Interessen  Anderer  nicht  in  erheblichem  Masse  ver- 
letzt  werden.  Es  hat  natiirlich  auch  hier  wie  im  gesamten  Rechts- 
leben  der  modernen  Grundsatz  zu  gelten,  dass  das  Recht  und  Inte- 
resse  des  Einzelnen  zu  Gunsten  der  Allgemeinheit  zu  weichen  hat. 

Unbedingt  vcrlangt  werden  miisste  eine  moglichst  scharfe  Con- 
cretisirung  der  Tatbestande,  die  bekanntlich  die  erste  Voraussetzung 
jeder  Rechtssicherheit  im  Straf recht  ist.  Nur  so  konnen  anfechtbare 
juristische   Construct]  onen   ausgeschaltet  werden.     Auch  der  Poli- 
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zeiwilLkiir  wiirden  auf  diese  Weise  wirksame  Schranken  o-esetzt.  Des- 
halb  ware  es  auch  zweckmassig,  die  verschiedenen  Arten  des  Larms 
anzufiihren,  die  geeignet  sind,  die  Gesundheit  zu  schadigen,  hier  aber 
einen  Ausbau  des  Gesetzes  mit  Eiicksicht  auf  die  Moglichkeit  neu 
auftauchender  larraverursachender  Verkehrsmittel  und  ahnlicher 
Dinge  offen  zu  halten ;  ferner  die  Befugnisse  der  Polizei  iihnlich  wie 
im  Nahrungsmittelgesetz  moglichst  zu  fixieren  und  endlich  in  sciiwie- 
liger  zu  beurteilenden  Fallen  die  Bestellung  von  Sachverstandigen 
ins  Auge  zu  fassen.  Als  solclie  miissten  Hygieniker,  Nerven-  und 
Ohrenarzte  herangezogen  werden.  Schon  die  blosse  Existenz  eines 
derartigen  Gesetzes  wiirde  meines  Erachtens  vor  vielen  jetzt  alltag- 
lichen  Riicksichtslosigkeiten  schiitzen. 

Ich  bin  mil'  wohl  bewusst,  dass  die  strafrechtliche  Regelung  dieser 
Materie  keine  leiehte  Aufgabe  sein  wird.  Aber  sie  wird  moglich  sein, 
wenn  der  Wille  dazu  vorhanden  ist,  Fiir  das  Deutsche  Reich  wird 
das  Reichsgesundheitsamt,  das  auf  so  vielen  Gebieten  schon  Muster- 
giiltiges  geschaffen  hat,  diese  wichtige  Frage  in  Angi'iff  nehmen 
miissen,  vielleicht  im  Connex  mit  dem  geplanten  Reichswohnungs- 
gesetze. 

Es  wird  sich  den  Dank  von  vielen  Tausenden  und  ein  grosses  Ver- 
dienst  um  die  Volksgesundheit,  um  die  Verhiitung  der  Nervener- 
schopfung  erwerben,  wenn  es  auch  hier  den  Weg  zur  Abhilfe  bahnt. 
Videant  consules! 

Es  leuchtet  ein,  dass  die  vorstehenden  Grundsatze  fiir  den  Erlass 
solcher  Gesetze  auch  in  anderen  Landern  mutatis  mutandis  ange- 
wendet  werden  miissen.  Man  erstrebe  auch  hier  definitive  Gesetze 
und  beschranl^e  sich  nicht  auf  polizeiliche  Verordnungen,  die  vom 
Richter  jederzeit  aufgehoben  werden  konnen. 

^  Deutsche  med.  Wochenschr.,  1912.  No.  10. 

*  Vgl.  Pinkenburg :  Der  Larm  iu  den  Stadten  u.  seine  Verhlnderung.  Hand- 
buch  der  Hygiene  von  Th.  Weyl,  3.  Supplementband. 

*  Eine  brauchbare  Zusammenstellung  der  einschlagigen  gesetzlicben  Bestim- 
mungen  und  der  bisher  ergangenen  Gerichts-Entsclieidungen  fiudet  sich  bei 
Beuttenmiiller :  Der  rechtliche  Schutz  des  Gehors.  Karlsruhe,  Braun'sche  Hof- 
buchdruckerei,  1908. 

*  Veroffentlichungen  des  Kaiserlicheu  Gesundheitsamtes  vom  S.  November 
1905,  isitiert  nach  Med.  Kliuik,  1905,  No.  52. 

"  Vgl.  Auerbach :  Ein  Reichsgesetz,  betreffend  die  Gesundheitsschiidigung 
durch  Liirm.    Medizin.  Klinik,  1'JOS,  No.  14. 


SANITATION  OF  STREET  CABS. 

J,  C.  Haixock,  Deputy  Chief  Engineer,  Department  of  Public  Works,  Newark, 

N.  J. 

Although  the  title  of  this  paper  is  broad  enough  to  cover  all  the 
phases  of  sanitary  control  of  street  cars,  the  program  of  the  congress 
includes  a  separate  paper  on  ventilation  and  heating.  This  arrange- 
ment is  well  advised,  since  these  two  subdivisions  of  sanitation  have 
given  the  investigators  of  the  subject  enough  data  for  many  lengthy 
articles,  some  of  which  have  been  published  in  professional  or 
technical  journals,  or  as  individual  reports.  They  are  intimately 
correlated,  and  are  indeed  most  important  factors  in  proper  sanita- 
tion, but  in  this  paper  they  will  be  mentioned  only  as  they  affect  the 
cleaning  or  disinfecting  branch  of  the  subject  under  discussion. 

As  a  result  of  extended  experiments  with  different  types  of  venti- 
lating systems,  it  appears  as  an  almost  unanimous  recommendation 
that  the  entrances  for  fresh  air  should  not  be  in  the  floor  of  the  car. 
In  Chicago  the  city  ordinance  "  relating  to  the  comfort  and  safety  of 
passengers  "  specifically  requires  that  "  the  openings  of  the  air  intakes 
shall  be  constructed  and  maintained  so  as  to  be  protected  from  dust 
and  dirt."  In  brief,  it  has  become  universally  recognized  that  a 
poor  ventilating  system  is  the  worst  possible  handicap  to  proper 
sanitation. 

Not  only  may  the  air  intakes  bring  into  the  car  clouds  of  dust  and 
germs  from  the  pavement,  but  the  currents  of  air  in  the  car,  resulting 
from  improperly  designed  ventilation,  might  even  keep  in  constant 
circulation  within  the  car  all  the  dust  and  germs  brought  in  on  the 
feet  of  the  passengers.  And  where  the  air  intakes  are  located  in  the 
floor  of  the  car  it  is  easy  to  believe  that  most  of  the  dust  raised  from 
the  floor  by  the  movements  of  the  passengers  must  pass  their  mouths 
and  nostrils  on  its  way  to  the  foul-air  exit. 

Of  course,  the  gradual  disappearance  of  the  old  type  of  car,  where 
the  ventilation  was  largely  dependent  upon  the  frequent  opening  of 
the  doors  at  both  ends  of  the  car,  for  entrance  and  exit  of  passengers, 
has  complicated  the  ventilation  problem,  but  it  would  seem  that  the 
cleaning  problem  has  been  somewhat  simplified  by  the  adoption  of 
some  of  the  new  designs.  There  is  probably  less  dust  entering  the 
car,  and  the  air  currents  within  can  be  more  easily  controlled  as  to 
volume  and  direction. 

Nevertheless,  the  cleaning  of  cars,  even  the  most  modern  ones,  is 
still  giving  operating  departments  of  street  railway  companies  much 
food  for  thought  and  experiment  and,  although  local  conditions  are 
naturally  very  diversified,  opinions  as  to  just  what  constitutes  a 
"  cleaning "  are  still  more  widely  divergent.  With  respect  to  the 
conditions  which  confront  the  official  in  charge  of  this  department 
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of  operation,  there  is  no  doubt  that  many  of  those  interested  still 
remember  an  editorial  appearing  in  a  technical  journal  about  two 
years  ago  which  said,  in  part : 

Hercules'  assignment  to  cleanse  the  Augean  stables  was  a  trifling  task 
compared  witli  that  of  keeping  the  ordinary  street  car  in  absolutely  clean 
and  sanitary  condition.  The  vast  difficulty  of  securing  this  result  is  not  ap- 
preciated by  the  public,  which  seems  to  expect  that  every  car  should  be  ac- 
companied by  a  scavenger  as  a  third  member  of  the  crew.  A  case  in  point  is 
afforded  by  the  experience  of  a  company  which  recently  answered  some  com- 
plaints about  the  cleanliness  of  its  rolling  stock.  It  showed  that  the  cars  are 
cleaned  and  disinfected  every  night,  at  a  daily  cost  of  22  to  30  cents  per  car. 
In  other  words,  tlie  equivalent  of  about  five  fares  is  required  every  day  merely 
to  free  the  cars  from  filth.  It  is  a  hard  job  to  keep  even  an  ordinary  sitting 
room  free  from  dust  and  odd  papers.  How  much  harder  would  it  be  to  do  so 
if  such  a  room  were  visited  every  hour  by  50  to  100  people  of  all  classes,  from 
bricklayers  to  bankers,  while  the  room  itself  was  being  moved  through  a  dusty 
or  muddy  street  with  doors  and  windows  open?  Yet  these  are  exactly  the  con- 
ditions to  which  a  city  electric  railway  car  is  exposed.  Here  is  a  direction 
in  which  the  public  can  assist.  No  matter  what  care  the  company  exercises, 
the  sanitation  of  public  conveyances  would  be  greatly  bettered  if  the  riders  did 
not  use  the  seats  for  foot  rests,  the  window  sills  for  whittling  blocks,  and  the 
floors  for  cuspidors  and  waste-paper  receptacles.  If  the  cars  are  to  remain 
reasonably  free  from  malicious  microbes  after  they  leave  the  depot  in  the 
morning,  it  is  essential  that  the  passengers  themselves  should  be  considerate 
and  cleanly  during  their  riding  hours. 

The  general  public  has  undoubtedly  formed  its  opinion  of  what 
constitutes  a  "  sanitary  "  condition  in  a  street  car  by  accepting  too 
freely  the  definition  as  implied  by  the  various  local  ordinances  on  the 
subject.  With  all  due  respect  to  the  municipal  authorities  who  have 
framed  requirements  for  such  ordinances,  it  is  apparent  that  they 
have  sought  principally  to  maintain  comfortable  but  insanitary  tem- 
peratures in  winter,  with  no  provision  for  removing  the  heated  air 
after  it  has  become  vitiated  by  an  unusual  crowding  of  the  car.  An 
attempt  to  comply  with  such  municipal  regulations  has  given  com- 
plexity to  a  problem  upon  which  so  many  practical  men  have  labored. 

It  is  true  that  some  ordinances  specify  that  the  cars  shall  be  cleaned 
at  stated  periods,  but  neglect  to  state  how  the  cleaning  shall  be  done 
or  to  limit  the  thoroughness  thereof.  Others  require  the  use  of  disin- 
fectants, but  do  not  enter  into  the  details  of  their  application. 

But  let  us  review  briefly  what  is  actually  done  at  the  present  time 
in  some  of  the  principal  cities  of  the  United  States  toward  obtaining 
a  sanitary  condition  in  the  street  cars  operated  by  private  corpora- 
tions. An  official  of  the  Capital  Traction  Co.,  operating  here  in  the 
city  of  Washington,  states: 

It  is  our  practice  to  sweep  the  inside  of  cars  after  each  trip;  to  wash  the  out- 
side and  the  windows  once  a  week,  at  the  same  time  wiping  off  the  interior 
woodwork  of  the  car  with  a  damp  cloth.    As  to  ventilation,  we  have  no  auto- 
matic ventilators.    All  our  cars  are  equipped  with  deck  sash  openers,  and  coil- 
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ductors  are  mstructed  to  vary  the  number  of  ventilators  which  are  open  with 
the  temperature,  but  under  no  circumstances  to  run  the  car  without  at  least 
one  or  two  ventilators  open  on  each  side. 

In  New  York  City  we  find  what  is  probably  one  of  the  extremes  of 
street  car  sanitation;  that  is,  the  system  used  in  the  subway  cars  of 
that  city.  ISIr.  Frank  H.  Hedley  described  the  method  in  an  address 
made  a  few  years  ago  at  the  American  Museum  of  Natural  History. 
He  said  that  the  thick  matting  on  the  floor  of  the  cars,  which  was  a 
trap  for  diseases  of  all  kinds,  had  been  done  away  with,  and  its  place 
taken  by  hard-maple  strips,  three-quarters  of  an  inch  square  and  the 
same  distance  apart.  Every  night  the  floor  of  every  one  of  the  2,500 
subway  and  elevated  cars  is  sprinlcled  with  a  5  per  cent  solution  of 
carbolic  acid,  which  is  a  disinfectant  and  a  destroyer  of  germs.  The 
floors  are  then  swept  clean,  and  after  the  dust  has  settled  it  is  wiped 
up  carefully  with  cheesecloth  instead  of  being  churned  up  with 
feather  dusters.  Every  week,  and  oftener  if  necessary,  the  floors  are 
scrubbed  with  a  soft  soap  containing  a  very  strong  solution  of  alkali. 
Every  month  the  interiors  of  the  subway  cars  are  cleaned  with  an  oil 
emulsion,  which  gathers  up  all  the  fine  particles  of  dust,  and  at  least 
once  a  3^ear  every  car  is  painted,  varnished,  and  oiled,  so  as  to  most 
effectively  repel  the  collection  of  grime  and  germs.  Every  night  the 
straps  are  cleaned  with  an  acid  solution  which  will  kill  germs. 

But  improvements  have  been  made  since  the  adoption  of  the  above 
method.  The  Hudson-Manhattan  Co.  has  replaced  the  wooden  slats 
with  water-tight  cement  floors  and  the  leather  straps  with  enameled 
iron  rods  and  uprights.  The  Interborough  Co.  itself  has  largely 
replaced  the  leather  straps  with  a  metal  hanger  of  much  more  con- 
venient use  and  restful  shape  than  the  leather  straps.  This  new 
banger  is  made  of  steel  tubing  covered  with  porcelain  enamel,  which 
is  glazed  on  at  1,800°  F.  The  most  valuable  feature  of  this  hanger  is 
its  absolute  cleanliness,  as  the  porcelain  coating  prevents  the  absorp- 
tion of  dirt  or  perspiration.  But  the  company  does  not  rely  upon 
the  smooth,  nonabsorbent  surface  of  the  hangers  to  keep  them  germ 
proof.  Every  night  the  handles  are  immersed  in  an  earthen  vessel 
containing  a  solution  of  carbolic  acid — a  treatment  which  could  not 
be  withstood  by  straps  of  animal  or  vegetable  fiber.  The  hangers  do 
not  have  to  be  removed  from  the  tubing,  as  the  vessel  is  simply  lifted 
up  to  them.  After  the  hangers  have  been  dipped  they  are  left  to 
dry  without  any  further  attention. 

On  the  South  Side  Elevated  Railroad  of  Chicago  a  regular  inspec- 
tion of  the  cars  is  made  on  the  basis  of  1,500  miles,  about  25  cars  a 
day  being  put  through  the  inspection  shed,  where  all  cars  are  cleaned. 
The  body  paint  is  gone  over  with  an  emulsion  cleaner  manufactured 
by  the  company,  the  formula  for  which  was  obtained  from  the  Phila- 
delphia Rapid  Transit  Co.    It  is  applied  with  scrubbing  brushes  and 


HaUoek.]  SANITATION   OF   STEEET   CAES.  61 

then  wiped  off  with  waste.  All  the  windows  of  all  cars  are  cleaned 
with  whiting  and  water  at  each  inspection.  The  floors  are  also 
scrubbed  and  the  interior  finish  rubbed  clean.  The  cleaning  process 
also  includes  disinfecting  with  suitable  disinfectants.  The  unit  costs 
for  cleaning  cars  are  as  follows:  Windows,  40.75  cents;  sweeping, 
6.01  cents;  scrubbing,  20.41  cents;  outside  cleaning  with  emulsion, 
$2.34  per  car. 

The  Public  Service  Eailway  Co.  of  New  Jersey  has  adopted  a  sys- 
tem of  cleaning  which  impresses  the  writer  as  being  among  the  most 
simple  on  record,  and  yet  productive  of  results  that  are  as  effective 
and  economical  as  any  actually  attained  by  practical  methods.  The 
floor  and  vestibule  of  every  car  are  swept  at  least  once  a  day,  some- 
times several  times  a  day,  dependent  upon  weather  conditions,  season, 
and  the  class  *of  passengers  carried.  At  periods,  varying  from  four 
to  six  days,  each  car  is  thoroughly  washed,  inside  and  out,  with  a 
mixture  of  Columbia  oil  soap  and  water.  This  mixture  is  made  by 
using  about  2^  gallons  of  oil  soap  to  40  gallons  of  water,  and  1  pint 
of  this  mixture  is  used  with  each  bucket  of  water  in  washing  the 
outside  of  the  car.  A  stronger  mixture  or  a  larger  proportion  of  the 
soap  is  used  in  washing  the  vestibules  and  floors,  and  a  slightly 
weaker  mixture  for  the  interior  woodwork.  This  washing  with  the 
soap  mixture  is  followed  by  a  thorough  flushing  with  clear  water. 
There  is  nothing  particularly  striking  or  new,  nothing  elaborate  nor 
impractical,  about  the  above  method ;  in  fact,  it  is  probably  the  most 
generally  adopted  plan  of  any  in  use,  and  it  does  seem  that  the  results 
are  all  that  can  reasonably  be  demanded. 

The  methods  employed  in  many  other  cities  might  be  cited,  varying 
in  detail  and  thoroughness  from  those  given,  but  a  digest  of  the 
whole  would  lead  us  to  believe  that  a  remark  that  Col.  Waring,  of 
New  York,  once  made  regarding  street  cleaning,  might  be  fitly  read- 
justed to  suit  the  street-car  problem.  He  said :  "  It  is  easier  to  keep 
a  clean  street  clean  than  it  is  to  clean  a  dirty  one,"  or  words  to  that 
effect,  and  so  we  may  truthfully  say :  "  It  is  easier  and  cheaper  to  keep 
a  clean  car  clean  than  it  is  to  clean  a  dirty  one."  Frequent  cleanings 
lead  toward  economy  and  thoroughness. 

Some  companies  employ  mechanical  means  for  cleaning.  For  in- 
stance, the  Middlesex  &  Boston  Street  Railway  Co.,  in  its  shops,  uses 
an  old  eight-bench  open  car  fitted  up  with  a  motor-driven  air  com- 
pressor. In  addition  to  blowing  out  cushions  and  controllers  this 
equipment  is  used  as  a  vacuum  cleaner  by  the  addition  of  a  simple 
Y  in  the  piping  near  the  nozzle  of  the  air- delivery  line.  Attached  to 
one  end  of  the  Y  is  a'flexible  pipe,  terminating  in  a  flat  copper  nozzle 
with  a  quarter  inch  slot,  which  is  passed  over  the  surface  to  be  cleaned 
in  the  manner  of  an  ordinary  brush.     The  stream  of  air  passing  the 
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Y  in  the  delivery  pipe  establishes  a  suction  after  the  manner  of  an 
injector  pump. 

The  Metropolitan  Street  Railway  Co.,  of  Xew  York,  has  a  car 
devoted  to  vacuum  cleaning,  principally  used  in  connection  with  the 
carpets  employed  on  the  seats  of  a  large  number  of  cars  on  the 
system.  This  car  contains  a  vacuum  cleaning  machine  complete  with 
motor.  Its  headquarters  are  at  the  main  repair  shop,  but  it  is  sent 
to  the  various  car  houses  at  regular  intervals.  Many  other  companies 
use  vacuum  cleaners  of  varied  styles  and  designs,  some  using  such  a 
cleaner  for  all  the  dust  collected  in  the  interior  of  the  car. 

For  the  outside  cleaning  the  Illinois  traction  system,  among  others, 
uses  a  self-feeding  brush  consisting  of  an  all-bristle,  copper-tied 
brush,  to  which  is  attached  a  cold,  drawn-steel  tube  handle,  which  is 
lighter  than  the  ordinary  wooden  handle.  At  the  other  end  of  the 
handle  is  a  water  valve  and  a  standard  hose  connection.  To  use  the 
device  the  handle  is  connected  to  a  hose  from  hot  or  cold  water  sup- 
ply, and  the  water  goes  up  through  the  brush  on  to  the  object  to  be 
cleaned.  The  valve  is  arranged  to  admit  just  enough  water  to  wet 
the  surface  or  else  enough  to  thoroughly  flush  the  wood,  as  may  be 
desired.  It  is  claimed  that  one  man  with  this  brush  can  clean  the 
entire  side  of  an  electric  car  more  quickly,  and  quite  as  thoroughly, 
than  two  men  working  in  the  ordinary  way;  also  that  the  thorough 
flushing  which  the  side  of  the  car  receives  washes  away  grit  and  dust 
in  a  manner  not  possible  with  the  usual  method,  except  by  scouring, 
which  is  detrimental  to  the  interior  finish.  The  flushing  is  veiy 
effective  also  in  cleaning  the  corners  of  the  windows  and  the  ven- 
tilators, which  are  often  passed  over  by  the  usual  method. 

It  must  not  be  supposed,  however,  that  all  the  officials  are  agreed 
as  to  the  best  method,  nor  have  they  given  up  experimenting  with  new 
ones,  even  in  the  apparently  simple  question  of  washing  the  outside 
of  a  car.  Witness  the  report  of  the  question-box  committee,  pre- 
sented at  the  1911  convention  of  the  American  Electric  Railway 
Association  by  the  Engineering  Association.  Among  others,  the  box 
contained  this  question:  "What  is  the  best  method  of  cleaning  the 
outside  of  a  car  at  a  reasonable  cost  without  injuring  the  varnish?  " 
To  which  the  Washington  Water  Power  Co.,  of  Spokane,  replied : 

We  know  of  no  metliod  whereby  a  car  c^n  be  cleaned  at  a  reasonable  cost 
without  injuring  the  varnish.  It  must  be  either  a  high  maintenance  for  clean- 
ing and  a  saving  of  the  varnish  or  a  low  maintenance  for  cleaning  and  injury 
to  the  varnish. 

But  a  near  neighbor  of  this  company,  the  British  Columbia  Electric 
Railway,  in  Vancouver,  replied : 

We  have  obtained  good  results  with  a  soft  brush  with  a  tubular  handle 
attached  to  hose  and  water  supply. 
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The  East  St.  Louis  &  Surburban  Eailway  goes  at  the  operation 
with  more  vigor: 

We  scrub  with  warm  water  and  homemade  soft  soap.  Wash  off  with  cold 
water  and  chamois.     We  believe  it  does  not  injure  the  varnish. 

The  New  York  State  Railways,  of  Rochester,  differ  with  the  last- 
mentioned  on  a  question  of  temperature,  as  they  say : 

Wash  with  clean,  cold  water  and,  if  necessary,  used  linseed-oil  soap. 

Perhaps  there  is  as  much  difference  in  varnishes  as  there  appears 
to  be  in  best  methods,  but  undoubtedly  local  ideas  of  thoroughness 
largely  govern  the  various  opinions  expressed. 

That  the  subject  of  mechanical  cleaning  should  be  given  more 
attention  and  study  was  undoubtedly  the  idea  of  the  Electric  Eail- 
way Journal  when  it  voiced  the  following  editorial  opinion : 

It  Is  somewhat  remarkable  that,  while  vacuum  and  compressed-air  machinery 
is  revolutionizing  the  cleaning  of  assembly  rooms,  offices,  and  residences,  many 
electric  railways  cling  to  the  car-cleaning  methods  which  were  in  force  during 
the  era  of  the  horse  car.  This  condition  seems  all  the  more  odd,  in  view  of  the 
fact  that  some  supply  of  energy  for  power-driven  machinery  is  almost  always 
available  at  a  car  house.  It  is  true  that  a  few  companies  have  adopted  certain 
old  railway  air  compressors,  either  for  compressed-air  cleaning  alone  or  for  a 
combination  of  pressure  and  vacuum  cleaning.  But  such  outfits  can  not  be 
expected  to  give  the  best  possible  results,  partly  because  they  are  too  small  for 
the  worli  and  partly  because  they  were  designed  for  intermittent  operation. 
What  is  wanted  is  a  continuous-service  machine  which  is  capable  of  exerting 
such  powerful  suction  that  objects  as  heavy  as  peanut  shells  will  be  drawn  out 
quickly  from  every  nook  and  cranny  of  the  car,  even  at  a  distance  of  several 
inches.  The  cost  of  cleaning  constitutes  so  large  a  proportion  of  the  car- 
maintenance  expenses  that  the  application  of  specialized  machinery  to  it  Is 
worthy  of  careful  consideration. 

TVTien  the  question  of  disinfecting  street  cars  was  first  discussed,  it 
was  undoubtedly  with  the  idea  of  discovering  some  preparation  or 
mixture  that  would  not  only  kill  all  the  germs  in  the  car  at  the  time 
of  its  application,  but  would  also  render  the  car  uninhabitable  for 
other  germs  for  a  reasonable  length  of  time  thereafter.  Advance  of 
science  has  proved  the  impracticability  of  this  idea,  and  it  is  now 
admitted  without  question  that  even  though  a  car  be  as  thoroughly 
disinfected  as  is  possible  with  any  liquid  or  powdered  preparation 
the  first  passenger  entering  after  this  operation  may  leave  in  the  car 
a  thriving  colony  of  an  entirely  new  breed  of  germs.  Consequently 
disinfecting  has  been  entirely  abandoned  by  many  companies  and 
only  perfunctorily  practiced  by  others.  It  is  even  recorded  that  one 
company,  compelled  by  municipal  ordinance  to  disinfect  its  cars,  after 
giving  them  their  periodical  cleaning,  places  small  bunches  of  waste 
in  unseen  or  hidden  corners,  saturating  this  waste  with  some  disin- 
fectant that  will  be  plainly  noticeable  to  the  nostrils  of  the  passen- 
gers. This  may  not  be  a  strict  compliance  with  the  ordinance,  but 
it  undoubtedly  satisfies  the  public. 
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Probably  the  only  thorough  system  of  disinfecting  ever  employed 
is  that  which  has  been  in  use  for  the  past  three  years  on  the  Prussian 
State  Railways.  This  consists  of  placing  the  entire  car  in  a  her- 
metically sealed  tank,  reducing  the  interior  pressure  to  a  partial 
vacuum,  elevating  the  temperature,  and  then  alloAving  the  disinfectant 
to  enter  the  tank  in  vapor  form.  The  process  requires  five  hours  for 
each  car,  which  in  itself  would  make  the  average  American  operating 
official  protest  against  such  lavish  loss  of  time,  and  the  original  cost 
of  apparatus  and  operating  machinery  for  each  tank  is  over  $21,000. 
It  does  not  promise  to  ever  become  very  popular  among  the  street 
railway  companies  in  this  country. 

The  first  real  steps  in  advance  of  the  present  methods  of  sanitation 
will  be  taken  when  the  designer  and  builder  study  the  cleaning  prob- 
lem as  carefully  as  they  have  the  heating  and  ventilating  branches, 
and  produce  a  car  free  from  sharp  angles  and  inaccessible  corners, 
and  the  space  immediately  above  the  floor  free  from  obstructions,  such 
as  foot  rests  and  the  like. 


TRANSPORTATION  AND  URBAN  HEALTH. 

Benjamin  O.  Marsh,  secretary  New  York  Committee  on  Congestion  of 
Population,  New  Yorli  City. 

Among  the  hallucinations  of  the  times  is  the  belief  that  rapid 
transit  alone  is  adequate  to  insure  healthy  living  conditions  for  the 
wage-earning  population  of  our  great  cities. 

Rapid  transit  is  a  waste  in  the  cost  of  production,  and  its  results 
are  largely  dependent  upon  the  proper  exercise  of  the  police  power 
of  the  State. 

The  establishment  of  a  standard  of  housing  is  the  first  step  in 
securing  healthy  homes  and  work  places,  while  measures  to  bring  this 
standard  within  the  reach  of  the  wage-earning  classes  are  equally 
essential. 

The  adequate  exercise  of  the  police  power  of  the  State  to  establish 
hygienic  arrangement  and  standards  of  cities  involves  the  determina- 
tion by  the  local  authorities  of  the  height  and  number  of  stories  of 
buildings,  as  well  as  their  cubage,  the  proportion  of  lot  area  that  may 
be  occupied,  width  of  courts,  etc.  With  the  difference  in  most  cities 
between  central  and  suburban  districts,  different  building  regula- 
tions are  needed  for  the  outlying  sections  of  cities  than  the  present 
intensive  use  of  land  in  the  central  part  seems  to  render  necessary. 

Such  differentiation  in  building  regulations  is  essential  to  a  proper 
determination  of  transit  routes. 
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RESTRICTIONS  ON   LOCATING  FACTORIES. 

Even  more  important  in  relation  to  rapid-transit  lines  is  it  that  city 
authorities  should  have  power  to  prohibit  the  location  of  factories 
in  places  where  their  presence  would  be  uneconomic  or  detrimental 
•to  the  best  interests  of  the  neighborhood.  The  concentration  of 
large  factories,  as  well  as  of  huge  office  buildings,  in  cities  seriously 
complicates  transit  problems,  and  this  difficulty  can  be  avoided,  not 
by  more  transit  but  by  preventing  undue  concentration  of  offices  and 
factories. 

Rapid  transit  increases  land  values,  because  anything  which  cre- 
ates demand  for  land  by  making  it  accessible  has  this  effect.  Land, 
however,  must  be  not  only  accessible  and  its  use  carefully  regulated, 
but  available;  that  is,  cheap.  Since  the  actual  effect  of  transit  is 
to  increase  the  cost  of  land,  just  the  reverse  of  the  effect  desired, 
some  counteracting  influence  must  be  sought.  The  most  logical  and 
equitable  method  of  bringing  land  into  the  market  at  low  prices  and 
of  preventing  that  land  speculation  which  is  the  bane  of  most  cities 
is  to  tax  land  values  heavily  and  to  exempt  buildings  wholly  from 
taxation,  or,  at  least,  to  tax  them  at  a  much  lower  rate  than  land  is 
taxed. 

Our  failure  to  untax  buildings  is  the  most  important  single  cause 
of  congestion,  high  rents,  and  unhealthy  tenements.  American  cities 
are  beginning  to  realize  this  and  to  urge  this  sane  method  of  making 
rapid  transit  conserve  the  health  of  the  community  instead  of  serve 
the  cupidity  of  landowners. 

When  we  stop  penalizing  the  construction  of  healthy  buildings 
and  put  more  taxes  upon  land  values  we  shall  make  it  less  profitable 
to  hold  land  out  of  use  for  speculative  increase  in  value.  We  shall 
thereby  make  all  land  in  a  city,  as  it  will  become  accessible,  through 
rapid  transit  and  the  distribution  of  factories  and  more  available 
for  healthy  dwellings  and  other  useful  purposes. 


WEDNESDAY  MORNING,  SEPTEMBER  25,  1912. 

AN  ATTEMPT  AT  COOPERATION  IN   RAILWAY  SANITATION. 
E.  R.  Kelley,  M.  D.,  State  Commissioner  of  Health,  Seattle,  Wash. 

The  subject  of  railway  sanitation  has  received  much  attention  in 
the  past  decade. 

Several  years  ago  Bracken  could  say  that  an  address  on  railway 
sanitation  in  the  United  States  was  very  similar  to  the  celebrated 
treatise  on  snakes  in  Ireland,  which  began :  "  There  are  no  snakes  in 
Ireland." 

To-day  this  charge  can  scarcely  be  made.  Some  may  affirm  that 
railway  sanitation  in  fact  is  still  a  negligible  quantity  in  this  coun- 
try ;  but,  at  any  rate,  attempts  at  railway  sanitation  have  been  made 
in  abundance,  and  some  real  advances  have  been  accomplished. 

That  the  subject  is  still  in  a  far  from  satisfactory  condition,  even 
in  sections  where  most  has  been  done,  is  very  apparent  to  the  travel- 
ing public,  the  sanitarian,  and  to  the  railroad  officials  themselves. 

There  are  many  causes  for  this  state  of  affairs  in  railroad  sanita- 
tion or  insanitation,  ranging  all  the  way  from  lack  of  adequate  power 
on  the  part  of  health  officials,  to  lack  of  development  of  any  "  center 
of  sanitation  "  in  the  cerebral  convolutions  of  many  of  our  practical 
railroad  magnates  and  operative  heads.  For  this  last  they  are  not 
to  be  blamed,  perhaps,  as  there  is  nothing  in  their  practical  education 
as  railroad  men  which  would  tend  to  develop  sanitary  connoisseurs. 

Disregarding  many  other  obvious  reasons  for  the  lagging  of  the 
steps  of  the  goddess  Hygeia  in  the  domain  of  transportation,  I  be- 
lieve the  greatest  drawback  to  advance  in  the  United  States  to  be 
simply  this:  That  our  railroad  empires  do  not  coincide  with  our 
State  lines. 

One  of  the  pioneers  in  the  cause  of  railway  sanitation  delivered  an 
address  at  another  international  congress  a  few  years  since,  in  which 
he  reviewed  the  status  of  railway  sanitation  throughout  the  United 
States.  He  drew  attention  to  the  fact  that  the  subject  is  essentially 
an  interstate  problem  and  that  the  most  obvious  and  rational  manner 
of  attacking  it  would  be  through  Federal  control,  if  only  such  could 
be  obtained.    He  also  made  this  statement : 

It  might  be  possible  for  State  sanitary  authorities,  in  conference  or  through 
a  committee  and  acting  in  conjunction  with  practical  railroad  operators,   to 
formulate  certain  regulations  that  would  be  applicable  to  the  entire  coun- 
try.   *     ♦     ♦ 
66 
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This  idea  took  root  in  the  minds  of  several  sanitarians  and  rail- 
road officials  of  the  Northwest,  and  from  that  time  on  the  possibility 
of  attaining  to  a  condition  of  uniformity  in  the  sanitary  regulations 
of  common  carriers  in  that  portion  of  the  country  has  always  been 
considered. 

The  Northwest  probably  presents  a  peculiarly  favorable  field  for 
such  an  experiment  in  cooperative  regulation,  from  the  fact  that  in 
most  of  these  States  the  right  of  their  State  boards  of  health  to 
control  sanitary  matters  through  regulations  has  never  been  ques- 
tioned and  is  based  on  fundamental  statutes.   " 

In  Washington  the  right  of  the  State  board  of  health  to  promul- 
gate and  enforce  regulations  in  all  matters  intrusted  to  its  jurisdiction 
by  the  legislature  is  guaranteed  by  a  provision  of  the  State  constitu- 
tion. In  North  Dakota  control  of  railway  sanitation  has  already 
been  vested,  by  statute,  in  the  State  board  of  health.  In  Montana 
the  power  of  the  State  board  of  health  to  make  and  enfore  sanitary 
regulations  for  common  carriers  has  been  upheld  by  the  courts.  In 
Oregon  there  is  specific  statutory  authority  for  the  State  board  of 
health  to  enforce  regulations  relative  to  the  transmission  of  conta- 
gious diseases  by  common  carriers.  Idaho  has  granted  to  its  State 
board  of  health  what  is  perhaps  the  most  sweeping  general  authoriza- 
tion for  the  promulgation  of  sanitary  regulations  of  any  State  in  the 
Union.  Of  all  the  Northwest  States,  in  Minnesota  alone,  which  State 
was  a  pioneer  in  railway  sanitation,  has  the  power  to  enforce  these 
regulations  been  denied  by  the  courts. 

In  all  the  States  just  mentioned,  except  Idaho,  in  addition  to  their 
boards  of  health,  there  are  public-service  or  railroad  commissions 
which  are  given  very  broad  powers  of  control  over  railroads  and 
other  common  carriers. 

So,  on  the  one  hand,  we  have  a  chain  of  six  contiguous  States 
which,  as  a  whole,  have  invested  their  boards  of  health  with  very 
broad  legislative  powers.  In  this  same  region,  on  the  other  hand, 
we  have  four  of  the  great  railroad  systems  of  the  country  which, 
between  them,  own  or  control  nearly,  evecy^  mile  of  railroad  track  in 
this  vast  stretch  of  territory,  2,000  miles  in  length  and  from  300  to 
700  miles  in  width. 

Two  of  these  systems,  the  Northern  Pacific  and  the  Great  North- 
ern, have  all  their  terminals  in  this  region,  while  the  other  two,  the 
Milwaukee  and  the  Harriman  systems,  have  a  very  large  proportion 
of  their  trackage  located  in  these  same  States.  Through  this  terri- 
tory fast  through  trains  move  continually. 

Let  us  imagine  ourselves  starting  from  St.  Paul,  on  our  way  to 
Portland,  Ore.,  on  the  1st  day  of  January,  1912,  and  note  under 
what  sanitary  regulations  we  are  living  during  our  dash  across  the 
country. 
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First,  in  the  matter  of  drinking  cup : 

In  Minnesota,  North  Dakota,  and  Montana  the  common  drinking 
cup  is  with  us,  but  in  Idaho  it  disappears,  only  to  reappear  as  if  by 
magic  when  the  train  leaves  Idaho  and  enters  Washington,  and  to 
disappear  again  as  the  train  pulls  across  the  Columbia  into  Oregon. 
And^  if  we  happen  to  be  in  a  Pullman  car,  the  drinking  cup  plays  a 
game  of  hide  and  seek  all  the  while.  In  all  of  the  States  it  is  con- 
cealed, but  in  most  of  them  it  is  only  up  behind  the  towels,  or  in  the 
locker  inclosing  the  water  tank,  and  the  porter  will  get  it  cheerfully 
for  you  upon  request.  But  in  Idaho  and  Oregon  it  retreats  behind 
lock  and  key. 

Then  in  the  matter  of  disinfection : 

In  Minnesota  the  State  board  of  health  requirement  says  that 
fumigation  shall  be  done  at  least  once  every  two  months.  Minnesota 
regulations  not  being  enforceable,  it  is  difficult  to  say  just  when  the 
car  would  be  disinfected  if  it  remained  continually  in  Minnesota. 
But  ours  being  a  through  train,  we  soon  arrive  in  North  Dakota, 
where  the  law  requires  the  car  to  be  first  cleaned  and  then  disinfected 
at  least  once  each  month ;  and  it  is  done,  as  note  the  little  sign  tacked 
up  in  each  car  to  reassure  the  passenger  as  to  just  where  and  when 
and  how  it  was  done  last.  But  soon  we  are  in  Montana.  If  the  car 
could  only  skip  North  Dakota  in  some  way,  disinfection  would  not  be 
such  a  recurrent  bore  in  the  life  of  a  sleeping  car,  for  the  Montana 
rules  require  a  sleeping  car  to  be  first  fumigated  and  then  cleaned, 
reversing  the  North  Dakota  order,  but  only  once  in  two  months. 
Then  in  another  24  hours  the  car  will  escape  from  Montana  into  the 
territory  of  Idaho,  Washington,  and  Oregon,  where  a  sleeping  car 
might  live  on  to  a  green  old  age  and  never  have  to  submit  to  the 
indignity  of  a  formaldehyde  vapor  bath,  so  far  as  the  health  officials 
are  concerned,  unless  it  were  so  unfortunate  as  to  temporarily  harbor 
a  contagious  disease  and  be  caught  in  the  act  by  a  local  health  officer. 

Then  in  the  matter  of  sweeping : 

In  Minnesota  the  State  board  of  health  has  prohibited  dry  sweep- 
ing in  the  cars  while  in  transit,  but  it  is  optional  upon  the  part  of  the 
porter  whether  he  chooses  to  follow  the  regulation  or  not.  In  North 
Dakota  nothing  is  said  about  the  sweeping,  so  the  chances  are  that 
the  porter  will  raise  about  as  much  dust  as  he  sees  fit.  But  when  the 
car  reaches  Montana  dry  sweeping  ceases.  In  this  State  porters  have 
been  known  to  be  arrested  and  forcibly  removed  from  these  cars  just 
for  kicking  up  a  dust.  But  anon  we  are  in  Idaho  and  in  Washington 
again,  and  once  more  there  interposes  no  legal  barrier  to  the  free  and 
unrestricted  circulation  of  dry  dust  in  the  faces  of  the  passengers  by 
the  energetic  wielding  of  the  broom. 

There  is  the  matter  of  spittoons.  In  Minnesota  and  Montana  the 
number,  style,  and  frequency  of  cleaning  of  spittoons  is  carefully 
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specified.  In  Montana  the  health  officials  require  the  cleaning  of 
these  humble  but  essential  articles  of  American  social  life  once  each 
day.  In  North  Dakota,  while  the  law  is  silent  on  this  particular 
point,  we  might  conclude  that  a  monthly  cleaning  would  cover  the 
legal  requirements,  this  being  the  minimum  period  of  frequency 
which  the  statute  would  seem  to  contemplate  for  all  kinds  of  clean- 
ing on  railway  cars,  from  spittoons  up.  The  sovereign  States  of 
Idaho,  Washington,  and  Oregon  are  apparently  indifferent;  at  any 
rate,  they  are  discreetly  silent  on  the  spittoon  question. 

But  enough !  True,  the  list  is  far  from  exhausted.  We  might  go 
on  and  point  out  many  other  particulars  in  which  these  States  differ 
or  are  silent  relative  to  the  same  details  of  car  sanitation.  It  is 
not  strange,  with  the  matter  in  such  confusion,  that  practical  railroad 
officials  are  often  inclined  to  make  light  of  sanitary  regulations  and  to 
do  very  little  toward  enforcing  them  on  their  own  initiative.  They 
are  in  a  better  position  than  anyone  else  to  realize  the  impossibility 
of  effectively  training  hundreds  of  porters,  brakemen,  and  waiters, 
to  say  nothing  of  the  different  employees  along  the  right  of  way,  so 
that  all  of  them  will  accurately  observe  the  half  dozen  different  sets 
of  sanitary  regulations  at  the  proper  times  and  places,  all  during  the 
single  run. 

Nevertheless,  railroad  officials  realize  better  each  3^ear  the  advan- 
tage, from  a  business  standpoint,  of  having  their  roads  as  free  as 
possible  from  objectionable  sanitary  features  for  the  better  protec- 
tion of  their  own  employees  as  well  as  of  the  traveling  public. 

Therefore,  all  of  the  railroad  systems  invited  sent  representatives 
of  their  operative  departments  to  meet  with  representatives  of  the 
Northwest  States  Boards  of  Health  and  Railroad  Commissioners  in 
Helena,  Mont.,  on  March  8  of  this  year. 

The  Pullman  Co.,  that  anomalous  factor  in  the  modem  railroad 
world,  which  might  ^oerhaps  be  described,  b}'  slightly  modifying  the 
old  Latin  phrase,  as  being  imperium  inter  imperia,  was  also  repre- 
sented by  its  superintendent  of  sanitation. 

The  purpose  of  the  conference— to  endeavor  to  draw  up  a  uni- 
form set  of  sanitary  regulations — met  with  the  most  enthusiastic 
approval  from  all.  But  the  first  few  minutes'  discussion  demonstrated 
that  it  would  not  be  by  any  means  an  easy  matter  to  reconcile  and 
harmonize  the  conflicting  points  of  view.  However,  a  spirit  of 
mutual  concession  and  a  fixed  determination  to  allow  nothing  to  be- 
come incorporated  in  the  new  regulations  that  was  not  absolutely 
practical  and  reasonable,  carried  the  conference  through  several  very 
hotly  debated  points,  and  resulted  in  the  final  shaping  of  a  set  of 
regulations  which  are  apparently  satisfactory  to  all  concerned — rail- 
roads, railroad  commissions,  and  State  boards  of  health. 
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To  get  the  subject  in  its  entirety  before  the  conference,  the  follow- 
ing classification  of  railroad  sanitation  was  suggested,  so  that  the  con- 
ference might  decide  definitely  just  what  phases  of  the  subject  it 
would  consider : 

Section  1.  Sanitation  of  the  rolling  stock:  (a)  Sanitation  of  pas- 
senger cars;  (h)  sanitation  of  cars  other  than  passenger  cars. 

Section  2.  Sanitation  of  railway  improved  property:  {a)  Station 
and  grounds;  (b)  repair  shops,  roundhouses,  freight  sheds;  {c)  rail- 
road eating  houses;  (d)  other  buildings  belonging  to  railways. 

Section  3.  Sanitation  of  the  right  of  way:  («)  Track  pollution  in 
general;  (&)  pollution  of  watersheds  by  right  of  way;  (c)  sanitation 
of  tracks  and  yards  at  stations;  {d)  sanitation  of  bridges  to  prevent 
pollution  of  streams. 

Section  4.  Sanitation  of  railway  camps. 

Section  5.  The  sources  and  handling  of  food  and  drink. 

After  some  general  discussion,  it  was  decided  to  limit  the  scope  of 
the  conference  chiefly  to  the  sanitation  of  the  passenger  car,  and,  to  a 
slight  extent,  the  sanitation  of  railroad  stations  and  camps,  and  of 
the  water  and  food  used  by  common  carriers,  leaving  all  the  subjects 
coming  under  right  of  way,  and  the  bulk  of  those  under  improved 
property,  camps,  and  food  products,  to  later  gatherings. 

The  regulations,  as  finally  adopted,  are  appended,  but  as  there  is 
nothing  new  or  revolutionary  in  their  subject  matter,  I  have  not 
felt  it  advisable  to  review  them  in  detail,  the  point  of  this  paper 
being,  not  so  much  what  was  done  on  this  occasion  as  how  it  was 
done. 

The  peculiar  feature  of  these  regulations,  other  than  their  being 
uniform  for  the  States  interested,  lies  in  the  fact  that  it  is  the  in- 
tention that  each  of  the  railroad  systems  involved  shall  adopt  them 
as  its  own  regulations,  and  require  its  employees  to  observe  them, 
not  simply  as  State  regulations,  but  as  a  part  of  the  rules  of  the  road. 

Just  what  the  future  of  these  rules  will  be  is  not  entirely  certain, 
but,  as  far  as  I  know,  they  have  now  been  ratified  by  all  the  State 
boards  of  health,  and  have  been  favorably  received  by  the  railroads. 
In  the  near  future  we  expect  to  get  together  again  in  conference, 
adjust  minor  differences,  and  then  promulgate  the  rules  all  over  the 
Northwest. 

A  few  general  observations  may  be  of  interest : 

1.  The  value  of  having  practical  operative  oflEicials  at  a  railroad 
sanitation  conference  can  not  be  overestimated.  These  men  can  fre- 
quently point  out  practical  obstacles  to  schemes  that  from  a  sani- 
tarian's point  of  view  are  flawless.    As  an  example : 

One  of  the  points  carefully  discussed  was  the  impossibility  of  rendering  ice, 
as  it  is  supplied  to  passenger  trains,  entirely  free  from  accidental  bacterial 
contamination.  This  naturally  led  to  the  suggestion,  Why  not  have  coolers  so 
constructed  that  the  ice  does  not  come  into  actual  contact  with  the  water?    It 
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was  admitted  by  tlie  railroad  officials  that  this  ruight  be  worked  out  gradually 
by  having  such  a  type  of  cooler  installed  in  the  new  passenger  cars  as  they 
came  into  service.  But  the  representative  of  one  of  the  roads  stated  that  his 
company  at  one  time  spent  several  thousands  of  dollars  in  installing  just  such  a 
system  for  cooling  the  water  used  in  its  dining  cars,  only  to  abandon  it  on 
account  of  the  incessant  demand  from  the  public  for  ice  in  the  drinking  glasses. 

2.  The  railroad  officials  of  the  country  generally  still  need  a  great 
deal  of  education  before  they  can  begin  to  realize  the  practical  value 
of  sanitation  to  themselves.  For  instance:  The  operative  officials  at 
first  unanimously  objected  to  any  consideration  of  the  subject  of  the 
sanitation  of  railway  improved  property,  basing  their  objection  on 
th6  ground  that  the  improved  property  is  located  in  cities,  towns, 
villages,  or  in  the  open  country,  and  that  any  piece  of  improved 
property  owned  and  controlled  by  a  common  carrier  corporation 
should  be  subject  to  the  same  sanitary  standards  that  are  imposed 
upon  any  other  improved  property  of  similar  character  in  the  par- 
ticular city,  town,  village,  or  countryside  in  which  each  particular 
piece  of  railroad  property  chances  to  be. 

Now,  if  the  correct  business  attitude  of  a  railroad  corporation 
toward  sanitation  be  that  of  a  schoolboy  toward  a  task — to  do  just 
so  much  as  is  absolutely  required,  and  no  more — this  stand  is  fully 
justified.  If  the  correct  business  attitude  of  a  railroad  corporation 
toward  sanitation  be  to  regard  it  as  the  "  outward  manifestation  of 
the  workings  of  an  inward  grace,"  to  endeavor  by  the  aid  of  sani- 
tary science  to  make  the  surroundings  under  which  their  employees 
work  and  under  which  the  traveling  public  temporarily  live  as  sani- 
tary and  as  healthful  as  they  can  be  made,  then  it  should  be  some- 
thing entirely  different. 

The  attitude  of  the  railroad  official  should  be  not  how  slovenly  and 
filthy  can  that  depot  or  toilet  or  roundhouse  be  allowed  to  get  and 
still  avoid  being  proceeded  against  as  a  nuisance,  but  rather  just 
how  good  an  example  in  sanitary  matters  can  our  buildings  and 
grounds  set,  in  whatever  community  they  may  be. 

Emphasis  has  been  laid  upon  the  difference  in  mental  effect  that 
the  sanitary  surroundings  of  a  station  in  which  one  has  to  make  an 
unavoidably  long  wait  for  a  delayed  train  will  inevitably  produce. 
But  I  maintain  this  does  not  by  any  means  cover  all  the  esthetic  and 
psychological,  to  say  nothing  of  the  scientific,  reasons  why  it  would 
be  good  business  for  railroads  to  pay  very  careful  attention  to  both 
the  sanitary  and  esthetic  features  of  their  improved  property.  For 
example:  Throughout  the  West  the  keynote  of  railroad  success  is  to 
attract  colonists  to  settle  in  the  territory  tributary  to  the  railroad. 
Will  anyone  deny  that  probably  25  per  cent  of  the  net  first  impres- 
sions of  any  section  of  settled  country  upon  a  traveler  or  prospective 
settler  is  produced  by  the  appearance  of  the  railway's  own  property  ? 
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3.  Another  very  important  point  in  regard  to  railway  sanitation  is 
that  the  peculiar  exigencies  of  .railroad  transportation  will  render 
the  satisfactory  solution  of  some  sanitary  problems  a  laborious  affair. 
And  I  believe  that  some  of  them  will  only  be  solved  by  utilizing  the 
"  laboratory  method,"  as  applied  to  practical  conditions,  and  by 
gradually  experimenting  to  improve  upon  the  present  status. 

For  instance,  the  limitations  of  space  and  the  necessity  of  going  at 
a  high  rate  of  speed  render  such  questions  as  ventilation,  heating, 
dust  prevention,  and  abolishment  of  smoke  nuisance  very  different 
problems  from  what  they  are  in  dwellings,  stores,  or  even  on  steam- 
boats. Perhaps  nowhere  does  this  fact  become  so  apparent  as  in  the 
question  of  sewage  disposal,  both  from  moving  trains  and  from  cars 
standing  at  stations. 

There  are  already  several  devices  for  sewage  disposal  on  trains,  but 
it  is  going  to  take  some  years  yet  to  convince  operative  officials  that 
track  pollution  is  a  problem  that  must  be  solved.  The  ultimate  solu- 
tion of  such  problems  as  these  will  need  the  hearty  cooperation  of  the 
sanitarian,  the  structural  engineer,  and  the  railroad  official. 

4.  Another  remarkable  condition  in  the  domain  of  railway  sanita- 
tion, and  the  more  remarkable  when  we  contemplate  the  proved  eco- 
nomic gain  of  practical,  well-applied  sanitation,  is  the  fact  that,  with 
very  few  exceptions,  there  does  not  seem  to  be  any  conception  on  the 
part  of  the  average  railroad  of  the  possibility  of  utilizing  its  exten- 
sive corps  of  surgeons  as  a  body  of  inspecting  sanitarians. 

The  average  railroad  surgeon  performs  his  duties  without  giving 
the  slightest  attention  to  sanitation;  neither,  apparently,  does  the 
average  company  expect  him  to  do  so.  Yet,  I  believe  that,  with  a 
few  years'  training,  a  reasonable  degree  of  authority,  and  a  very 
modest  remuneration  for  the  performance  of  such  extra  duties,  the 
railway  surgeons  of  America,  backed  by  a  practical  sanitarian  at 
headquarters,  with  power  to  carry  out  practical  sanitary  improve- 
ments, could  revolutionize  the  sanitary  aspects  of  American  rail- 
roading, much  to  the  physical,  economic,  and  moral  gain  of  the  public 
and  the  railroads  themselves. 

5.  Another  point  that  was  brought  out  forcibly  by  the  railroad  offi- 
cials at  Helena  related  to  the  degree  of  detail  that  should  be  specified 
in  printed  regulations.  They  pointed  out  that^  not  infrequently,  to 
arrive  most  successfully  at  the  desired  end — as,  for  instance,  in  the 
matter  of  car  cleaning — it  would  be  far  better  not  to  be  tied  down  too 
rigidly  in  the  matter  of  details  of  execution.  I  believe  that  this 
objection  is  well  taken  and  that  it  holds  good  in  many  other  matters 
besides  railroading.  In  general,  it  would  seem  wise  for  boards  of 
health  or  legislatures,  when  passing  sanitary  regulations  or  statutes, 
for  whose  execution  others  are  responsible,  to  follow  this  rule.  Wlien 
the  actual  manner  and  form  of  the  act  leading  to  the  desired  result 
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is  in  itself  of  first-grade  sanitary  importance,  as  in  formaldehyde  gas 
fumigation,  for  instance,  specify  in  detail;  otherwise,  merely  set  a 
standard  of  expected  sanitary  efficiency  as  to  results,  and  leave  the 
details  of  the  accomplishment  of  such  results  in  the  hands  of  those 
immediately  responsible. 

CONCLUSIONS. 

1.  In  railway  sanitation  uniformity  of  standards  is  desirable. 

2.  In  default  of  Federal  regulation,  it  would  seem  wise  for  States 
having  similar  environment,  as  well  as  railway  systems  in  common, 
to  endeavor  to  harmonize  their  railway  sanitary  requirements. 

3.  This  can  best  be  done  by  meeting  in  conference. 

4.  There  is  great  advantage  in  enlisting  the  sincere  cooperation  of 
the  railway  officials  themselves  by  inviting  them  to  participate  fully 
in  such  conferences. 

Appendix, 

draft  of  kegulations  relative  to  railroad  sanitation  adopted  ry  the  north- 
western sanitation  association  at  a  conference  held  in  helena,  mont., 
march  8  and  9,  1912. 

These  regulations  were  officially  adopted  by  the  Washington  State  Board 
of  Health  as  the  regulations  governing  railroad  sanitation  in  this  State,  at 
a  special  meeting  of  the  board  held  in  Seattle  on  April  10,  1912,  with  the 
amendments  specified  under  the  subject  of  "  railroad  sanitation." 

Regulation  1.  No  person  having  reason  to  believe  that  he  or  she  is  suffer- 
ing from  any  contagious  or  infectious  disease,  or  who  has  been  exposed  to 
such  disease,  shall  enter,  nor  shall  any  person  permit  anyone  under  his  or 
her  care  so  infected  or  exposed  to  enter  any  public  conveyance  or  common 
carrier. 

Regulation  2.  All  conductors  of  railroad  ti'ains  and  street  cars  and  cap- 
tains of  boats  are  required  to  observe  all  passengers  on  their  train,  car,  or 
boat,  and  if  they  have  any  reason  to  suspect  that  any  such  passenger  is  suffer- 
ing from  any  contagious  or  Infectious  disease,  they  shall  immediately  notify 
the  nearest  health  officer  or  company  physician  located  on  their  route,  by  the 
most  direct  and  most  speedy  means  possible,  in  their  belief,  and  such  health 
officer  or  company  physician  must  meet  such  railroad  train  at  the  station  or 
such  street  car  or  boat  at  the  nearest  possible  point,  and  make  a  thorough 
examination  of  such  person  and  determine  whether  such  disease  exists. 

Regulation  3.  When  the  health  officer  or  physician  notified  as  provided  in 
regulation  2  shall  find  any  person  in  a  car,  boat,  or  other  public  conveyance 
to  be  afflicted  with  smallpox,  diphtheria,  scarlet  fever,  or  other  quarantinable 
disease,  the  car,  boat,  or  other  public  conveyance  shall  be  turned  over  to  the 
health  officer  or  physician,  who  shall  treat  such  conveyance  as  infected  premises. 
When  in  the  judgment  of  the  health  officer  or  physician  the  case  is  in  such 
early  stage  of  development  that  other  passengers  are  not  affected,  the  patient 
shall  be  removed  from  the  conveyance  and  it  shall  be  allowed  to  proceed.  If 
the  health  officer  or  physician  shall  deem  that  the  exposure  is  such  as  to  have 
infected  the  other  passengers,  he  shall  call  upon  the  person  in  charge  to  remove 
infected  conveyance  from  service  at  the  first  station  where  suitable  accommoda- 
tions can  be  secured  and  such  health  officer  or  physician  shall  notify  the  health 
officer  in  whose  jurisdiction  the  infected  conveyance  is  left. 
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Regulation  4.  No  person  shall  spit  on  the  floor,  furnishings,  or  equipment  of 
any  public  conveyance,  eating  room,  depot,  depot  platform,  waiting  room,  deck, 
or  wharf.  Each  common  carrier  is  hereby  required  to  post  and  display  in  each 
day  coach,  smoking  compartment,  or  boat  a  placard  in  form  as  follows : 

For  cars :  Spitting  or  throwing  of  refuse  on  the  floor,  furnishings,  or  vestibule 
of  this  car  is  prohibited  by  law. 

Waiting  rooms,  eating  rooms,  toilets:  Spitting  or  throwing  of  refuse  on  the 
floor  or  furnishings  of  this  room  is  prohibited  by  law. 

Boats:  Spitting  or  throwing  of  refuse  on  the  deck,  floors  or  furnishings,  or 
toilet  rooms  of  this  boat  is  prohibited  by  law. 

Regulation  5.  All  general  waiting  rooms  and  smoking  rooms  must  be  pro- 
vided with  one  or  more  spittoons,  which  must  be  placed  on  the  floor.  Water 
must  be  kept  in  all  such  spittoons. 

Regulation  6.  Each  sleeping  car  shall  be  furnished  with  1  spittoon  for  each 
section  or  compartment.  Each  smoking  compartment  in  day  coaches,  chair, 
parlor,  and  sleeping  cars  must  be  furnished  with  at  least  2  spittoons.  Each 
smoking  car  shall  be  provided  with  at  least  12  spittoons.  Each  combination 
smoking  car  shall  be  provided  with  at  least  6  spittoons.  Each  boat  carrying 
passengers  must  provide  1  or  more  spittoons  for  each  stateroom  and  general 
smoking  saloon. 

Regulation  7.  The  drinking  water  and  ice  supply  used  in  stations  and  on 
public  conveyances  must  contain  no  ingredients  deleterious  to  health.  In  the 
construction  of  new  equipment  all  receptacles"  for  drinking  water  should  be  so 
constructed  that  they  can  not  be  opened  readily  by  anyone  except  those  having 
charge  of  same.  Nothing  but  ice  and  water  shall  be  placed  in  the  receptacle 
used  for  the  storage  of  drinking  water.  The  receptacle  for  drinking  water 
shall  be  kept  thoroughly  clean  at  all  times  and  shall  be  drained  and  flushed  at 
route  terminals. 

When  a  water-borne  disease  has  developed  in  epidemic  form  in  a  municipality, 
water  from  such  place  for  car  tanks  shall  not  be  used  without  the  approval  of 
the  State  board  of  health. 

Regxh^ation  8.  The  use  of  the  common  public  drinking  cup  is  prohibited  In 
all  public  conveyances  and  in  waiting  rooms. 

Regulation  9.  All  public  conveyances,  including  toilet  rooms  therein,  must 
be  kept  in  a  reasonably  clean  condition  at  all  times.  Dry  sweeping  and  dusting 
of  occupied  conveyances  is  strictly  prohibited. 

Regulation  10.  At  cleaning  terminals  all  passenger  equipment  shall  be 
thoroughly  cleaned,  and  after  such  cleaning  the  hoppers,  urinals,  and  toilet 
floors  shall  be  mopped  with  a  1  or  2  per  cent  solution  of  formaldehyde. 

Regulation  11.  Upon  arrvial  at  cleanng  terminals,  sleeping  cars  shall  be 
cleaned  as  follows: 

The  windows,  doors,  and  ventilators  shall  be  opened,  the  upper  berths  let 
down,  the  seat  bottoms  and  backs  lifted  out,  the  mattresses,  blankets,  pillows, 
curtains,  etc.,  loosely  arranged  for  airing.  I*  the  weather  permits,  the  remov- 
able articles  mentioned  above  shall  be  taken  out  of  the  car,  dusted  and  aired 
In  the  open,  and  exposed  to  the  sunlight  for  a  time.  The  rest  of  the  cleaning 
of  the  car  shall  be  carried  out  as  directed  for  day  coaches  under  regulaliun  10. 

Regulation  12.  Sleeping  cars  shall  be  fumigated  at  least  once  every  two 
months,  and  after  the  car  is  known  to  have  carried  any  infectious  disease. 
Fumigation  shall  be  carried  out  before  the  carpets  have  been  removed  or  the 
cleaning  of  the  car  begun,  and  record  posted  in  car  showing  where  and  when 
done.     Preparation  for  fumigation  shall  be  as  follows: 

Close  all  outside  doors,  windows,  deck  sash  and  ventilators.  Arrange  one 
or  more  windows  on  each  side  of  the  car  so  that  they  can  be  opened  from 
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the  outside  to  avoid  tlie  necessity  of  entering  tlie  car  while  the  formaldehyde 
fumes  are  strong.  Open  all  interior  doors.  Pull  the  seats  forward  and  loosen 
the  pillows  in  the  pillow  boxes.  Open  the  upper  berths  and  lay  the  head 
boards  across  the  seats  so  that  one  corner  will  rest  upon  the  seat  arm.  Lay 
the  lower  mattresses  on  the  head  boards  with  the  middle  arched  upward, 
the  ends  being  pushed  together.  Raise  the  curtain  poles  and  hang  the  curtains 
near  the  end  by  a  single  hook.  Throw  the  blankets  over  the  curtain  poles, 
making  as  few  folds  or  thicknesses  of  the  blankel:  as  possible.  Arch  the  upper 
mattresses  in  the  upper  berths. 

Fumigation  shall  be  carried  out  along  the  lines  approved  by  the  State  board 
of  health.  After  the  car  has  been  fumigated  it  must  remain  closed  for  a  period 
of  at  least  three  hours,  after  which  time  the  doors  and  windows  shall  be  opened 
as  soon  as  possible.  On  rainy  or  damp  days  the  car  need  not  be  kept  closed 
after  fumigation  for  a  longer  period  than  one  hour. 

Regulation  13.  Poriers  shall  not  sleep  in  sleeping  cars  unless  a  special  com- 
partment in  the  sleeper  and  special  bedding  are  provided  for  their  use  by  the 
companies  operating  same. 

Regulation  14.  In  all  public  conveyances  the  food  boxes,  refrigerators, 
lockers,  drawers,  and  cupboards  shall  be  kept  thoroughly  sweet  and  clean  at 
all  times. 

Regulation  15.  The  common  roller  towel  shall  be  abolished  on  all  common 
carriers  and  in  waiting  rooms. 

Regulation  16.  All  toilet  rooms,  water  closets,  urinals,  and  toilet  appliances 
in  stations  shall  be  cleaned  daily,  and  when  vaults  or  surface  receptacles  are 
used  in  connection  with  closets  at  stations,  such  vaults  or  surface  receptacles 
shall  receive  at  least  a  weekly  treatment  with  fresh  lime  or  other  agent 
approved  by  a  board  of  health.  All  closets  shall  be  locked  and  the  key  kept 
by  the  agents,  who  shall  deliver  it  to  the  patrons  on  request.  There  shall  be 
notice  "  Key  at  the  oflSce  "  posted  on  the  closet  door. 


THE    REMEDY    FOR    THE    PREVENTION    OF    DISEASES    COMMUNI- 
CATED   THROUGH   TOILETS   IN    USE   ON   RAILROADS. 

H.  Taylor  Cbonk,  M.  D.,  New  York  City. 

From  the  very  earliest  periods  the  recognition  of  the  dissemination 
of  disease  from  the  excreta  and  offal  of  man  and  animal  was  consid- 
ered of  so  much  importance  that  measures  to  prevent  this  disease 
communicability  have  been  adopted  from  time  to  time  as  enlight- 
enment, education,  and  science  progressed.  The  ancient  Mosaic  laws 
were  founded  on  preventive  rather  than  curative  science,  and  had  it 
not  been  for  the  foresight  of  those  early  observers  for  the  future 
preservation  of  life  through  laws  of  sanitary  government,  we  could 
not  enjoy  the  comforts  and  advancement  in  social  intercourse  which 
we  do  to-day. 

In  the  early  development  of  our  country,  the  frontiersman,  when 
in  encampment,  required  the  company  cook  to  stand  near  the  mess 
camp  and  throw  a  stone  as  far  as  possible  to  mark  the  place  for  de- 
positing refuse  and  excreta,  and  woe  betide  the  comrade  who  dis- 
obeyed this  edict ! 
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Following  these  necessary  and  compulsory  regulations,  we  have  be- 
come accustomed  to  the  easily  adapted  facilities  commerce  and  com- 
petition have  afforded,  until  at  last  we  demand  the  immediate  use  of, 
and  apf)ropriate  for  our  personal  comfort  or  protection,  any  device 
as  soon  as  invented,  except  those  for  the  prevention  of  disease;  for 
in  this  we  go  on  regardless  of  the  offense  we  are  causing  others. 
To-day  the  disregard  for  the  governing  power  of  sanitary  laws,  and 
selfishness,  have,  except  in  rare  instances,  permitted  the  companies 
trafficking  in  human  transportation  to  more  or  less  neglect  sanitation. 
This  is,  in  part,  due  to  the  facilities  provided,  and,  in  part,  to  the 
filthy  habits  of  some  of  the  traveling  public. 

One  great  problem  our  transportation  companies  have  had  to  con- 
tend with  is  the  toilet  systems  of  public  conveyances  on  land  and 
water.  Of  the  many  devices  experimented  with,  few  are  of  sufficient 
value  to  be  considered,  either  because  of  interference  in  car  or  boat 
construction,  or,  more  often,  impracticability.  To-day  our  trans- 
portation palaces  are  so  burdened  with  equipment  that  scant  room  is 
available,  and,  unfortunately,  little  consideration  is  given  to  this 
necessary  sanitation. 

It  has  been  said:  "Where  there's  a  will,  there's  a  way."  An  ap- 
pliance has  been  invented  that  will  meet  the  laws  of  health,  in  pre- 
venting the  spread  of  disease  through  the  indiscriminate  scattering 
along  our  highways  of  disease  germs  contained  in  waste,  refuse,  and 
offal;  and,  while  rendering  innocuous  such  material,  will  also  retain 
it  in  a  practically  sealed  container  until  such  time  as  a  proper  and 
final  disposal  can  be  made. 

This  invention  will  not  interfere  with  car  equipment ;  it  will  cause 
but  little  change  in  the  present  construction,  and  does  not  detract 
from  the  appearance  of  the  conveyance. 

In  operation  and  construction  it  resembles  an  up-to-date  con- 
venience, such  as  is  used  in  modern  homes  and  hotels,  with  their 
flushing  systems. 

The  present  obnoxious  odors  of  car  toilets  will  be  abolished  as  far 
as  means  to  prevent  them  can  be  provided.  They  will  be  noticeable 
only  when  some  willful  or  unnecessarily  careless  person  defiles  the 
toilet;  because  all  gases  and  odors  from  the  retaining  tanks  can  es- 
cape only  through  a  disinfecting  and  deodorizing  arrangement. 

The  bowl  is  so  constructed  that  the  excrement  will  fall  directly 
into  the  antiseptic  fluid  (unless  through  the  carelessness  of  the  user) ; 
after  flushing  with  an  antiseptic  water,  the  excreta  is  then  received 
in  a  retaining  tank. 

The  tube  connection  with  the  bowl  makes  a  perfectly  water-sealed 
trap  and  prevents  any  noxious  odors  from  returning  to  the  toilet 
room.  It  is  fastened  to  the  outlet  of  the  bowl  by  a  device  which 
tightly  binds  and  supports  it. 
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This  tube  extends  through  a  gasket  in  the  main  tank,  with  an 
arrangement  so  constructed  that  no  gas  can  escape  and  enter  the  car. 
The  gasket  is  pivotally  hinged,  so  that  the  introduction  of  the  trap 
can  be  easily  accomplished. 

The  receiving  or  retaining  tank  is  preferably  made  oblong  with 
an  hermetically  sealed  door  or  lid  on  the  end  or  top  as  occasion  may 
demand,  and  an  air-tight  gasket  upon  the  top,  through  which  the 
trap  or  connecting  tube  and  vent  pipe  extend. 

These  two  tanks  are  retained  in  a  metallic-lined  compartment, 
which  is  within  the  car  body,  and  prevents  possible  contamination 
through  careless  handling.  They  are  kept  in  place  by  suitable  de- 
vices that  prevent  the  movement  of  the  tanks  in  the  car  while  in 
motion. 

The  gases  and  air  that  must  necessarily  be  condensed  within  the 
receiving  tank  in  operation  w411  pass  out  through  the  vent  pipe  to  a 
wash-bottle  device,  where  these  gases  pass  through  an  antiseptic 
material  before  being  discharged  into  the  air  above  the  car  roof. 

The  inner  compartment  of  the  receiving  or  main  tank  is  fitted 
with  baffle  plates.  Material  dropped  into  this  inner  tank  will  be 
retained  unless  it  becomes  fluid  or  is  dissolved  by  the  antiseptics. 

The  door  of  the  compartment  that  holds  the  receiving  tanks  can 
be  opened  either  to  the  left  or  the  right,  upward  or  downward,  or 
sliding,  as  convenience  or  necessity  may  require. 

The  water  used  for  flushing  is  antisepticized  and  will  be  retained 
in  a  third  tank,  located  either  in  the  monitor  of  the  car  or  in  some 
space  near  the  floor.  It  will  be  used  in  connection  with  the  air  pres- 
sure from  the  train  service  or  a  special  tank  carrying  compressed 
antiseptic  gases,  which  will  impregnate  the  water  as  well  as  afford 
sufficient  pressure  for  flushing  purposes. 

The  water-supply  tank  will  be  filled  from  a  pipe  underneath  the 
car,  which  can  be  connected  with  any  hydrant,  and  will  also  connect 
with  the  train-pipe  air  service,  which  keeps  the  water  under  a  prede- 
termined pressure,  unless  prohibited  by  companies  controlling  present 
systems  of  air  supply. 

An  automatic  device  prevents  overfilling  of  this  tank,  and,  when 
empty,  the  exit  of  the  air  under  pressure. 

This  supply  tank  is  provided  with  a  water  gauge,  so  that  the  porter 
may  determine  how  much  water  is  in  it ;  which,  in  turn,  will  give  him 
a  reasonable  Imowledge  of  the  amount  of  waste  material  in  the 
receiving  tank. 

There  is  also  provided  upon  the  water-supply  tank  an  inlet, 
whereby  the  antiseptic  can  be  supplied  at  necessary  intervals.  "\Vlien 
this  material  is  introduced  into  the  tank,  the  movement  of  the  train 
will  thoroughly  mix  the  antiseptic  with  water. 
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The  air  pipe  that  supplies  the  tank  has  attached  to  it  a  condensing 
or  drip  basin,  a  check  valve,  a  pressure  regulator,  and  a  cut-off  valve. 
The  reasons  for  their  use  can  be  readily  understood. 

A  basin  can  be  introduced  into  the  toilet  room,  where  the  water 
supply  will  be  the  same  as  for  flushing,  in  case  occupants  desire  to 
wash  their  hands. 

OPERATION. 

The  air-pressure  valve  is  closed  under  the  car.  The  man  in  the 
car  will  open  the  antiseptic  inlet,  and  put  in  the  quantity  necessary. 
He  will  go  into  the  toilet,  unfasten  the  band  that  holds  the  trap 
or  connecting  tube  in  position,  and  push  this  trap  down  into  the 
inner  tank. 

The  man  outside  the  car  will  open  the  compartment  door,  pull  out 
the  retaining  tank,  and,  when  the  gasket  is  exposed,  will  put  the 
cover  over  this,  to  prevent  the  escape  of  material  from  any  slopping, 
through  carelessness  in  handling. 

This  tank  is  removed  to  the  disposal  plant,  and  a  clean  tank  is 
introduced  into  the  compartment. 

The  connecting  tube  or  trap,  which  should  previously  be  placed  in 
position  in  the  new  tank,  will  be  drawn  up  through  the  opening  in 
the  floor,  fastened  with  the  clamping  band  to  the  bowl,  and  the  air- 
pipe  vent  to  the  gas-vent  wash  bottle. 

The  outer  door  will  then  be  securely  fastened. 

Connection  will  be  made  with  the  hydrant,  which  will  fill  the 
water-supply  tank;  when  that  is  filled  (which  can  be  determined  by 
the  water  gauge)  the  water-pipe  valve  will  be  closed,  and  the  train 
air-pipe  service  valve  will  be  opened. 

DISPOSAL  OF  THE  FLUID. 

When  this  tank  reaches  the  disposal  plant,  and  the  lid  is  removed, 
the  tank  will  be  introduced  into  a  compartment,  which  will  then  be 
sealed,  and  live  steam  turned  into  the  receiving  tank.  This  thor- 
oughly disposes  of  any  sources  of  infection  that  may  have  escaped 
the  action  of  the  antiseptic.  The  tank  is  then  removed  from  the 
disposal-plant  compartment. 

The  sealing  device  or  end  cover  is  partly  removed  from  the  tank, 
and  the  fluids  are  alloAved  to  escape  in  the  sewer. 

The  inner  tank  and  splash-plate  combination  is  then  drawn  out 
on  a  cradle,  and  tipped  in  such  a  position  that  the  contents  can  be 
washed  with  water  into  the  sewer.  The  paper  and  trap  will  be 
caught  on  a  grating,  or  sieve,  and  then  burned. 

As  soon  as  each  tank  becomes  dry,  a  fresh  connecting  tube  or  trap 
will  be  introduced  into  it,  tightly  clamped  with  the  gasket,  the  tank 
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door  securely  fastened,  and  the  tank  will  then  be  ready  for  future 
service. 

The  car  cleaners  should  have  no  difficulty  in  washing  around  the 
outlet  of  the  bowl  and  the  opening  in  the  floor,  as  they  are  easily 
accessible;  and  as  nothing  infectious  will  remain  there  will  be  no 
chance  of  contagion. 

The  metal  lining  of  the  compartment  is  so  constructed  that  it  can 
be  washed  out  with  steam  or  scalding  water,  or  antiseptics,  at  any 
time  when  the  receiving  tanks  are  removed. 

If  the  outer  door  of  the  car  is  constructed  so  that  it  will  slide  into 
the  framework  of  the  car,  in  order  to  prevent  the  liability  of  in- 
fection there,  a  fibrous  material  strip,  saturated  with  an  antiseptic, 
can  be  placed  so  that  it  will  press  against  the  inner  side  of  the  door, 
and,  in  its  movement  from  its  fixed  position,  will  thoroughly  saturate 
that  side. 

It  is  not  our  purpose  to  dictate  what  antiseptic  should  be  employed, 
but  would  suggest  that  the  one  so  employed  should  be  inexpensive, 
nonvolatile,  very  powerful,  and  noncorrosive. 

BRIEF. 

Upper  tank:  To  be  filled  from  outside  underbody  frame  of  car; 
all  piping  open  or  concealed,  as  desired. 

Flush  tank:  Operated  by  air  pressure;  saves  amount  of  water 
necessary  for  flushing. 

In  operation:  Lever  or  push-button  flushing  system,  as  now  in 
general  use,  after  each  occupancy. 

Glass  gauge:  Indicates  approximately  the  amount  of  water  dis- 
charged from  flushing  tank ;  hence,  approximate  amount  in  retaining 
tank. 

Eemoval  operation :  Employee  unfastens  binding  band  on  trap ; 
pushes  trap  down  into  receiving  tank ;  tank  removed. 

Clean  tank:  Introduced  into  compartment;  new  trap  brought  up; 
fastened  to  bowl  outlet.  Meantime,  flushing  tank  filled  and  disin- 
fectant introduced.    Compressed-air  tank  filled. 

Toilet  ready  for  further  occupancy. 

A  few  weeks  ago  a  very  pertinent  question  was  raised :  That,  in  the 
consideration  of  the  adoption  of  some  ,mechanical  means  intended  to 
conserve  health,  prevent  infection,  and  at  the  same  time  to  not  in- 
flict uf)on  our  passenger-carrying  conveyances  prohibitive  burdens, 
due  regard  must  be  had  for  the  rights  of  the  public,  the  rights  of  the 
passengers,  and  the  rights  of  transportation  companies.  Considering 
these  in  order: 

Rights  of  the  general  public. — The  general  public  will  be  im- 
measurably benefited  and  protected,  as  they  will  be  no  longer  sub- 
jected to  the  constant  menace  of  germs  and  filth  spread  along  the 
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tracks  and  polluting  the  streams  which  are  tributary  to  water  sup- 
plies, nor  will  they  be  affected  by  the  infected  dust  stirred  up  by  the 
motion  of  passing  trains,  and  blown  into  car  windows,  ventilating 
devices,  dining  cars,  station  dining  rooms,  or  near-by  houses.  This 
device  will  prevent  the  common  practice  of  defiling  our  station  plat- 
form.s  in  smaller  cities,  and  highway  crossings,  which  is  sufficient  to 
cause  us  to  look  with  digust  every  time  an  approaching  train  is  seen. 

Rights  of  the  passengers. — The  traveling  public  will  be  provided 
with  a  thoroughly  sanitary  toilet,  where  the  flushing  water  is  first 
treated  with  an  antiseptic  solution;  the  bowl,  of  special  design,  will 
retain  sufficient  antisepticized  water,  so  that  all  discharges  will  come 
into  immediate  contact  with  it,  rendering  them  inodorous  and  in- 
nocuous. They  will  have  the  privilege  of  access  at  all  hours,  whether 
crossing  watersheds,  rights  of  way,  or  in  stations.  They  will  be 
greatly  benefited  by  this  convenience,  which  will  prevent  the  distress 
and  well-known  sickness  due  to  the  so-called  "  locked  doors."  Espe- 
cially is  this  true  in  the  case  of  aged  travelers,  invalids,  and  children. 

Rights  of  transportation  companies. — All  railroad  officials  traveling 
in  trains  and  private  cars,  as  well  as  train  crews,  section  gangs,  and 
operating  employees,  will  be  no  longer  subjected  to  the  menace  aris- 
ing from  the  pollution  referred  to.  Our  mail  cars,  constructed  under 
Oovemment  supervision,  have,  in  some  instances,  water-flush  closets; 
others  none  at  all.  Now  the  question,  Can  any  State,  municipal,  or 
private  water  supply  prevent  our  mail  clerks  from  polluting  these 
water  supplies?  And,  furthermore,  every  piece  of  mail  matter  is 
more  or  less  bathed  in  infected  dust  which  we  in  turn  handle. 

Then  what  conveniences  have  our  express  messengers,  freight  train 
crews,  and  section  gangs,  and  are  they  not  as  much  or  more  liable  to 
directly  infect  our  water  supplies? 

The  only  possible  objection,  therefore,  which  the  railroads  can  put 
forth  is  the  item  of  expense. 

And  when  we  consider  that  an  ordinary  steel  passenger  coach  costs 
from  $17,000  to  $19,000,  and  the  Pullman  steel  cars  $25,000  and  more, 
it  seems  to  me  that  an  additional  cost  of  a  few  hundred  dollars  could 
hardly  be  considered  of  any  moment  in  view  of  the  terrible  loss  of 
life  every  year  by  these  water-borne  diseases.  The  New  York  Trib- 
une of  February  11,  1912,  published  a  three-column  article  purport- 
ing to  quote  Surg.  Gen.  Torney,  of  the  United  States  Army,  as  stating 
"  that  there  were  500,000  cases  of  typhoid  fever  in  this  country  every 
year,  with  one  death  in  every  seven,  and  conservatively  costing  the 
people  $350,000,000  per  annum."  Assuming  it  would  take  six  years 
to  have  universally  introduced  some  such  device  as  I  have  outlined, 
that  would  mean  that  during  that  period  3,000,000  would  have 
typhoid,  one-seventh  dying,  and  the  people  spending  $2,100,000,000. 
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By  1917-18,  as  I  understand,  every  passenger  car  in  this  country 
must  be  made  of  steel.  The  expense  of  alterations  after  the  car  is 
built  might  amount  to  two  or  three  hundred  dollars.  This  would  be 
saved  if  such  a  device  were  installed  during  the  process  of  building. 

While  a  number  of  remedies  for  this  evil  have  in  the  past  10  or  20 
years  been  devised  and  patented  at  Washington,  there  has  never  yet 
been  anything  thoroughly  practical  and  sanitary,  and  therefore 
while  some  of  the  railroads  have  been  fully  cognizant  of  this  menace 
to  health  from  the  spread  of  excreta  on  the  roadbeds  and  rights  of 
way,  they  can  not  fairly  be  held  accountable  if  no  proper  remedy 
was  offered.  This  device  which  I  have  described  has  been  examined 
by  some  State  health  officials,  by  inspectors  of  public-utilities  com- 
missions, as  well  as  a  few  railroad  officials,  and  all  have  expressed 
their  admiration  for  it,  stating  that  in  their  opinion  it  covered  every 
sanitary  aspect  desired.  The  same  may  be  said  of  some  large  manu- 
facturing concerns  who  have  been  approached  regarding  the  manufac- 
ture of  parts.  This  being  so,  what  possible  excuse  can  there  be  on 
the  part  of  the  railroads  for  their  delaying  longer  the  adoption  of 
some  such  device,  whosever  it  may  be  or  whatever  it  is,  so  long  as 
it  meets  the  requirements  of  the  health  authorities  and  is  deemed 
simple  and  practicable? 

As  you  all  well  know,  this  matter  has  now  been  agitated  for  years. 
Prof.  Sedgwick,  whose  able  address  we  have  had  the  pleasure  of 
listening  to,  delivered  an  address  on  this  subject  in  November,  1899, 
13  years  ago,  before  the  New  England  Railroad  Club  in  Boston. 
Prof.  Paul  B.  Barringer,  now  president  of  the  Virginia  Polytechnic 
Institute,  read  an  address  on  similar  lines,  entitled  "An  unappreciated 
source  of  typhoid  infection,"  at  the  annual  meeting  of  the  Virginia 
Medical  Society  at  Roanoke,  Va.,  in  October,  1903,  nine  years  ago. 

Dr.  C.  P.  Wertenbaker,  surgeon,  Public  Health  Service,  read  an 
article  entitled  "  Railway  sanitation  "  before  the  Association  of  Sur- 
geons of  the  Norfolk  &  Western  Railroad  at  Richmond,  Va.,  in,  I 
think,  1911j  and  undoubtedly  other  eminent  sanitarians  have  taken 
up  this  subject. 

It  would  seem  most  likely,  notwithstanding  all  the  arguments 
advanced,  that  the  railroads  will  never  voluntarily  take  action.  If 
so,  the  remedy  can  be  applied  only  through  the  health  authorities, 
and  the  recommendation  of  this  congress  would  have  a  most  potent 
influence  upon  our  legislators  and  the  public. 
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Dr.   Leopold   Melis,   Medecin   principal   de  1"   classe,   attaciig  a   I'lnspection 
General  du  Service  de  Sante  de  I'Armee. 

En  ma  qiialite  de  delegue  du  Departement  des  Chemins  de  Fer  de 
I'fitat  Beige,  j'apporte  quelques  renseignements  sur  ce  qui  se  fait 
dans  mon  pays  en  matiere  de  desinfection  des  habitations  et  des 
locaux  utilises  par  les  employes  et  agents,  ainsi  que  des  wagons  ser- 
vant au  transport  des  voyaguers.  J'ajouterai  ensuite  quelques  mots 
au  sujet  de  perfectionnements  qui,  a  mon  avis,  devraient  etre  intro- 
duits  afin  d'arriver  a  un  resultat  satisfaisant  a  tons  les  points  de  vue. 

Depuis  de  longues  annees,  il  existe  en  Belguique  une  reglementa- 
tion  de  la  desinfection  des  voitures.  Les  instructions  prescrivent  que 
les  voitures  "souillees"  soient  detaches  du  train  et  desinfectees  a  la 
station  la  plus  rapprochee  ou  en  cours  de  route.  Quant  aux  voitures 
ayant  servi  a  transporter  des  choleriques,  des  pestiferes,  etc.,  ou  des 
voyageurs  notoirement  signales  comme  atteints  de  maladies  transmis- 
sibles,  elles  sont  expediees,  portieres  fermees  a  clef  et  plombees,  a 
I'atelier  central  des  voitures  a  Malines,  oil  elles  sont  soumises  a  une 
formalisation  intense  au  moyen  de  I'appareil  Hoton. 

Ces  prescriptions,  parfaites  en  elles-memes,  me  paraissent  insuffi- 
santes,  en  admettant  meme  que  I'execution  en  soit  rigoureuse.  Leur 
application  limitee  a  quelques  voitures  determinees,  n'atteint  pas  le 
but  que  je  veiix  poursuivre.  A  cote  des  voyageurs  atteints  de  mala- 
dies signalees,  pestilentielles,  intemationales,  oserais-je  dire,  les 
wagons  transportent  chaque  jour,  et  a  toute  heure  du  jour,  des  milliers 
de  voyageurs  porteurs,  a  leur  insu,  de  germes  de  maladies  transmis- 
sibles.  Je  vise  ici  plus  particulierement  la  tuberculose,  la  scarlatine, 
et<-  De  plus,  la  Belgique  sert  de  voie  de  passage  a  des  milliers  d'emi- 
grants  qui  viennent  d'Allemagne,  de  Russie,  de  Suisse,  d'ltalie,  etc., 
et  qui  vont  s'embarquer  a  Anvers. 

Ces  milliers  de  voitures  devraient  etre  systematiquement  et  perio- 
diquement  soumises  a  un  nettoyage  approfondi  et  a  une  desinfection 
efficace.  En  un  mot,  la  desinfection  devrait  etre  generalisee.  Mais 
le  procede  avec  I'appareil  Hoton  est  lent  et  couteux. 

L'Inspeteur  General  du  Service  de  Sante  de  I'Armee  qui  est,  en 
meme  temps,  Inspecteur  General  du  Service  Medical  des  Chemins  de 
Fer  de  I'Etat,  fut  charge  de  rechercher  pour  la  desinfection  des 
locaux,  et  en  vue  de  prevenir  la  propagation  d'affections  contagieuses 
quelconques,  un  procede  et  un  appareil  simple,  d'un  maniement  facile, 
sans  aucun  danger,  poiivant  fonctionner  a  pen  de  frais,  avec  un  per- 
sonnel restreint,  tout  en  offrant  une  efficacite  reconnue. 

Avant  d'ordonner  ces  recherches,  I'inspecteur  general  ecarta  eys- 
tematiquement,  et  avec  raison,  les  precedes  bases  sur  I'emploi  du  su- 

83 


84        SECTION  YU.    HYGIENE  OF  TEAFFIC  AND  TEANSPOBTATION. 

blime  corrosif,  de  I'acide  phenique,  de  la  chaux,  du  permanganate  de 
potasse  et  des  divere  produits  a  base  de  phenols  ou  de  cresols.  Ces 
moyens,  en  effet,  laissaient  a  desirer  soit  au  point  de  vue  de  I'efficacite 
soit  ail  point  de  vue  de  I'alteration,  de  la  deterioration  des  objets 
soiimis  a  Taction  de  la  substance  bactericide.  L'inspecteur  general 
s'en  tint  done  exclusivement  a  la  methode  de  desinfection  par  la 
formaline  et  fit  proceder  dans  les  laboratoires  de  bacteriologie  de 
I'armee  a  des  experimentations  en  vue  d'apprecier  la  valeur  com- 
parative des  divers  procedes  deja  utilises  ou  nouveaux:  procede  par 
I'appareil  Hoton,  procede  par  I'Autane  et  procede  par  le  melange 
Carteret. 

Xous  connaissons  le  procede  Hoton.  II  a  une  efficacite  incon- 
testable. Les  bacteries  les  plus  resistantes,  a  fomies  vegetatives  ou 
sporulaires,  le  staphylocoque  dore,  les  bacilles  de  la  fievre  typhoide, 
de  la  diphterie;  les  streptocoques  ont  ete  rendus  steriles  apres  une 
desinfection  prolongee  pendant  sept  heures.  Mais,  comme  je  I'ai  dit, 
il  ne  repond  pas  aux  desiderata  exprimes  par  I'administration  des 
-chemins  de  fer  qui  avait  le  plus  grand  interet  a  utiliser  des  appareils 
dont  le  maniement  est  simple,  peu  couteux  et  n'exige  qu'un  personnel 
restreint. 

Le  produit  nomme  Autane  est  un  melange  de  bioxyde  alcalino- 
terreux  (peroxyde  de  baryum)  et  de  trioxymethylene.  Les  expe- 
riences de  M.  le  Professeur  allemand  Fliigge  ont  prouve  que  tout 
procede  de  desinfection  ou  la  formaline  est  pulverisee  sans  I'interven- 
tion  de  la  vapeur  d'eau  est  irrationnelle  et  inefficace.  En  presence 
de  I'eau,  de  preference  tiede,  I'Autane  donne  naissance  a  des  vapeurs 
de  formol  et  a  de  la  vapeur  d'eau.  L'hydroxyde  alcalin  depolymerise 
le  trioxymethylene  qui  redevient  de  la  formaldehyde.  Cette  reaction 
<;himique  s'opere  avec  grande  production  de  chaleur,  favorisant  ainsi 
la  diffusion  rapide  des  vapeurs  d'eau  et  de  formaline.  La  technique 
du  procede  est  simple.  Dans  un  recipient  etanche  contenant  une 
quantite  de  poudre  d'Autane  proportionnee  au  cube  de  la  chambre,  on 
verse  de  I'eau  tiede  en  quantite  determinee  par  un  trait  trace  a  I'in- 
terieur  de  la  boite.  On  remue  le  melange  a  I'aide  d'une  baguette  de 
bois.  Le  degagement  de  vapeurs  se  produit  au  bout  de  quelques  ins- 
tants. La  duree  de  la  desinfection  a  ete  de  sept  heurs.  Le  procede 
est  encore  couteux  puisque  la  desinfeotion  revient  a  17  centimes 
environ  le  metre  cube  d'air  sterilise. 

Le  procede  "  aldogene  "  des  chimistes  frangais  (MM.  Carteret)  est 
base  sur  Paction  de  I'hypochlorite  de  chaux  sur  le  trioxymethylene, 
polymere  solide  de  I'aldehyde  formique.  Le  melange  intime  de  ces 
corps  en  presence  de  I'eau,  le  brassage  dans  une  ample  cuvette  re- 
sistant a  la  chaleur  et  aux  reactifs  et  mauvaise  conductrice  de  la 
<:-haleur,  produisent  au  bout  de  15  a  30  secondes  une  vive  reaction  qui 
s'opere  avec  echauffement  du  melange  jusqu'a  108°  C.  et  donne  lieu  a 
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im  degagement  brusque  et  abondant  d'aldehyde  f ormique  et  de  vapeur 
d'eau.  Le  rendement  en  aldehyde  correspond  a  environ  70  pour  cent 
du  trioxymethylene  employe.  Pour  un  local  de  20  a  25  metres  cubes, 
les  quantites  de  substances  employees  furent  les  suivantes;  Hypo- 
chlorite calcique,  145  grammes,  trioxymethylene,  72  grammes,  et  eau, 
172  grammes.  La  duree  de  disinfection  necessaire  fut  de  sept  heures. 
(Communication  au  Congres  pour  I'Avancement  des  Sciences  qui  se 
tint  en  1908,  a  Clermont-Ferrand,  et  Compte-rendu  de  I'Academie 
des  Sciences,  pp.  146-819.) 

Les  microbes  d'epreuves  furent  les  memes  dans  les  diverses  ex- 
periences. Dans  un  local  de  20  a  25  metres  cubes,  hermetiquement 
ferme,  les  cultures  renfermees  dans  des  boites  de  Petri  entr'ouvertes 
furent  disposees  a  des  hauteurs  differentes.  On  suspendit  egalement 
dans  le  local  de  petits  tubes  en  verre  contenant  des  bandelettes  de 
papier  a  filtrer  impregnees  de  cultures  de  staphylocoques.  Ces  tubes 
ouverts  aux  deux  extremites,  mais  bouches  par  de  legers  tampons 
d'ouate,  pouvaient  facilement  etre  transportee  au  laboratoire  sans 
crainte  de  souillure.  Les  cultures  des  boites  de  Petri  et  des  tubes 
resterent  steriles.  En  ce  qui  concerne  le  bacille  de  Koch,  la  sterilisa- 
tion se  fit  dans  les  memes  conditions  que  pour  les  autres  bacteries, 
mais  le  controle  necessita  une  methode  speciale.  On  inocula  a  des 
cobayes,  par  voie  intraperitoneale,  les  produits  tuberculeux  soit 
humides,  soit  desseches,  et  prealablement  emulsionnes  dans  du  bouillon 
sterilise,  qui  avaient  ete  retires  du  local  desinfecte.  Ces  animaux 
furent  tenus  en  observation  pendant  trois  semaines.  lis  ne  perdirent 
pas  en  poids.  Ensuite  ils  furent  sacrifies  et  autopsies.  lis  furent 
trouves  indemnes  de  toute  infection  tuberculeuse. 

Deux  remarques  furent  faites  au  sujet  de  ce  procede.  Pour  des 
iocaux  plus  vastes  Faction  sterilisante  exigerait  non  pas  7  mais  10  a  12 
heures.  D'autre  part,  on  objecta  que  le  degagement  de  chlore  re- 
sultant de  la  reaction  pouvait  avoir  une  action  sur  les  metaux  exposes 
aux  vapeurs  sterilisantes.  M.  le  chimiste  Vervaeke,  pharmacien  prin- 
cipal a  I'Hopital  Militaire  de  Bruxelles,  put  etablir  que  les  quantites 
<^e  chlore  degage  se  chiffrent  par  0  gramme  0.0768  pour  20  metres 
-cubes,  ou  20.000  litres  d'air,  quantite  insignifiante  dont  il  n'y  a  pas 
lieu  de  tenir  compte,  car  le  chlore  disparait  bien  vite  dans  le  milieu 
reducteur  ou  il  se  degage.  D'ailleurs,  des  instruments  de  chirurgie 
nickeles  ou  enacier  poli,  un  plateau  de  balance  en  cuivre  ont  ete  sus- 
pendus  dans  le  local  a  desinfecter  et  n'ont  presente  ni  corrosion  ni 
deterioration.  Le  fer,  par  sa  nature  facilement  oxydable,  est  legere- 
ment  attaque.  Le  cuivre  subit  un  certain  ternissement  qu'on  fait  vite 
^isparaitre  avec  un  peu  de  poudre  a  nettoyer  les  metaux. 

Ces  diverses  recherches  bacteriologiques,  dont  je  ne  transcris  pas 
ici  les  resultats  detailles  afin  d'eviter  des  longueurs,  furent  faites  par 
MM.  Dineur,  Dupont  et  Defalle,  medecins  militaires,  chefs  des  labo- 
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ratoires  des  hopitaux  d'Aiivers,  de  Bruxelles  et  de  Liege.  EUes 
permirent  d'arriver  aux  conclusions  suivantes : 

Le  precede  Horton  est  parfait,  mais  il  exige  un  materiel  couteux, 
un  personnel  experimente.  II  est  d'un  maniement  difficile  et  n'est 
pas  sans  danger.    Son  prix  de  revient  est  eleve. 

L'Autane  ne  necessite  I'emploi  d'aucun  appareil  special.  La 
methode  est  simple,  commode.  Le  prix  de  revient  est  moins  eleve 
que  celui  du  procede  Hoton,  maisil  est  encore  de  17  centimes  environ 
par  metre  cube. 

La  metliode  par  le  melange  Carteret  est  d'une  efficacite  parfaite, 
surtout  pour  les  petits  locaux.  Le  procede  est  tres  simple;  il  peut 
etre  utilise  sans  aucun  danger  et  par  un  personnel  des  plus  restreint. 
Le  prix  de  revient  n'est  que  de  2  a  3  centimes  par  metre  cube. 

Ces  conclusions  firent  I'objet  d'un  rapport  que  M.  le  Docteur 
Froumy,  I'inspecteur  general  actuel,  fit  adopter  par  la  Commission 
Consultative  Medicale  des  Chemins  de  Fer  et  par  le  ministre  ensuite. 
Un  ordre  special  de  service  du  3  novembre  1911,  prescrivit  I'emploi 
du  procede  Carteret  pour  la  disinfection  des  locaux. 

Ce  procede  Carteret  pourrait  done  avantageusement  remplacer  le 
procede  par  I'appareil  Hoton  pour  la  desinfection  des  wagons  a 
voyageurs. 

Mais  la  sterilisation  periodique,  systematique,  de  toutes  les  voitures, 
au  moyen  du  procede  Carteret  ou  Hoton  ou  tout  autre  base  sur  les 
memes  principes,  ne  saurait  entrer  dans  la  pratique,  quelle  que  soit 
I'economie  du  procede  en  lui-meme. 

En  effet,  il  ne  faut  pas  perdre  de  vue  que  chaque  desinfection  exige, 
pour  le  nettoyage,  pour  le  demontage  et  le  brossage  des  capitonnages 
et  pour  la  fermeture  hermetique  des  voitures,  une  manipulation 
longue  et  soigneuse,  une  main-d'oeuvre  considerable,  et  de  plus  I'im- 
mobilisation  du  vehicule  pendant  un  temps  assez  long.  D'ou  la  neces- 
site d'augmenter  le  materiel  roulant.  II  y  a  la  une  source  de  depenses 
serieuses  dont  il  faut  tenir  compte  si  on  veut  etudier  en  entier  la  mise 
en  pratique  de  la  "desinfection  generalisee." 

Le  systeme  de  I'enlevement  des  poussieres  par  le  vide,  grace  aux 
appareils  "vacuum  cleaner,"  a  simplifie  la  chose  dans  une  certaine 
mesure. 

Je  dois  rappeler  ici  un  cote  de  la  question  qui  oifre  une  importance 
capitale.  Je  veux  parler  du  danger  de  contamination  auquel  sont 
exposes  les  nombreux  ouvriers  appeles  a  executer  les  di verses  manipu- 
lations que  je  viens  d'enumerer. 

D'autres  appareils  a  desinfection,  entr'autres  les  pulverisateurs 
portatifs  de  la  firme  Geneste,  Hercher  &  Co.,  ont  ete  utilises  par  cer- 
taines  compagnies  de  chemins  de  fer  pour  la  desinfection  de  leurs 
wagons  a  voyageurs.  Je  mets  en  doute  I'efficacite  absolue  de  la 
solution  de  formol  projetee  dans  ces  conditions. 
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II  y  a  done  a  trouver  mieux,  et  c'est  dans  ce  but  que  j'appelle 
I'attention  sur  un  appareil  que  la  maison  Julius  Pintsch,  de  Berlin,  a 
fait  construire  et  qu'on  a  utilise  a  I'atelier  de  Potsdam. 

Ajiciennement  un  nettoyage  a  fond  n'etait  possible  qu'en  enlevant 
les  revetements  en  bois  et  tout  ce  qui  etait  capitonne.  Ce  nettoyage 
exigeait  beaucoup  de  temps  et  de  main-d'oeuvre,  ce  qui  fait  que  les 
voitures  restaient  pendant  des  semaines  a  I'atelier.  D'autre  part,  il 
y  avait  a  craindre  que  la  vermine  de  toutes  sortes  provenant  des 
voitures  nettoyees  ne  reste  dans  I'atelier  et  aille  souiller  d'autres 
voitures.  De  plus,  les  germes  de  maladies  contagieuses  pouvaient 
infecter  le  personnel  ouvrier.  Enfin,  les  planchers  des  wagons- 
restaurants  et  de  leur  cuisine  sont  souvent  mouilles,  ce  qui  est  une 
source  de  decompositions  multiples.  L'appareil  Julius  Pintsch 
permet  d'eviter  les  consequences  desastreuses  et  onereuses  que  je  viens 
d'enumerer.  La  voiture  est  nettoyee  en  bloc ;  la  vermine  est  tuee 
dans  une  atmosphere  portee  a  40°  a  50°  C.  et  rarefiee  jusqu'a  70  a  74 
centimetres  sous  la  noi-male  de  la  colonne  de  mercure,  L'emploi  de  la 
formaline  assure  une  desinfection  totale  et  profonde.  La  oii  la 
chaleur  seule  ou  le  vacuum  seul  restaient  inefficaces.  Paction  des 
deux  moyens  veunis  assure  la  destruction  complete  sans  abimer  le 
laquage  et  le  vemis  et  sans  demonter  le  capitonnage. 

L'appareil  a  une  forme  cylindrique  de  5  metres  de  diametre  et  de 
25  metres  de  longueur.  II  se  compose  de  15  anneaux  de  fonte  soute- 
nant  14  pieces  composees  de  plaques  de  fonte.  Les  deux  bouts  du 
cylindre  sont  fermes  par  des  plaques  de  fonte.  Ces  diverses  arma- 
tures metalliques  sont  si  fortement  construites  qu'il  ne  se  produit 
pas  de  deformation  par  le  poids  meme,  ni  par  le  chargement  d'une 
voiture  de  60  tonnes  ni  par  la  pression  de  Pair  exterieur  quand  le 
vacuum  a  fontionne.  Des  anneaux  de  caoutchouc  places  aux  deux 
plaques  de  fond  assurent  une  obturation  hermetique. 

A  I'interieur  du  cylindre  sont  places  deux  rails  avec  butoirs.  Sur 
ces  rails  vient  se  placer  la  voiture  a  desinfecter  qui  y  est  amene  de 
I'exterieur,  grace  a  des  trorcons  de  rails  qui  assurent  la  continuite 
de  la  voie. 

Le  couvercle  de  devant  est  amene  devant  le  cylindre  qu'il  doit 
fermer,  grace  a  Taction  d'une  grue  reposant  sur  le  milieu  du  cylindre 
d'une  part,  sur  deux  petites  roues  roulant  sur  un  cercle-rail  d'autre 
part.     Un  seul  homme  suffit  pour  manoeuvrer  la  piece. 

Une  chaudiere  placee  contre  le  cylindre  permet  de  projeter  la 
vapeur  dans  ce  dernier,  grace  a  un  tuyau  j^rincipal  auquel  viennent 
aboutir  une  foule  de  petits  tuyaux.  Le  cylindre  ainsi  chauflfe  offre 
une  temperature  de  50  a  60°  C.  Des  ventilateurs  places  dans  le 
cylindre  et  tournant  en  sens  inverse  assurent  le  brassage  de  I'air 
chauffe.  L'eau  de  condensation  tombe  automatiquement  au  fond  de 
l'appareil. 
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Egalement  au  fond  du  cylindre  se  trouve  le  vaporisateur  de  forma- 
line, reservoir  a  double  fond.  Entre  les  deux  on  fait  arriver  la 
vapeur  qiii  vaporise  la  formaline  placee  sur  le  fond  superieur. 

Des  thermometres,  qu'on  pent  controler  par  des  judas,  sont  places 
a  I'interieur  du  cylindre  qui  est  eclaire  a  I'electricite. 

Des  planches  sont  amenagees  le  long  des  deux  cotes,  permettant  la 
circulation  a  I'interieur  du  cylindre. 

La  capacite  de  I'appareil  est  d'environ  500  metres  cubes.  La  rare- 
faction de  I'air  s'obtient  grace  a  une  pompe  actionnee  par  un  moteur 
place  a  cote  de  la  chaudiere.  L'air  aspire  est  refoule  dans  un  tuyau 
qui  debouche  sous  la  chaudiere  a  vapeur  ou  qui  pent  etre  dirige  di- 
rectement  dans  le  feu  qui  brule  ainsi  les  germes  et  les  aneantit  sans 
danger. 

On  pent  chauffer  I'appareil  a  100°  C.  par  une  temperature  ex- 
terieure  de  15°  C.  Une  chaleur  de  50°  C.  s'obtient  en  une  heure.  La 
voiture  a  desinfecter  n'est  completement  chauffee  qu'apres  cinq  heures. 

La  rarefaction  de  l'air  s'obtient  en  deux  heures.  Les  parties  polies 
de  la  voiture,  les  parties  laquees,  ne  presentent  pas  de  deteriorations. 

La  desinfection  a  la  formaline  s'opere  rapidement,  mais  sa  duree 
n'est  pas  bien  determinee.    II  faut  de  nouvelles  experiences. 

La  construction  complete  de  I'appareil  Julius  Pintsch  revient  a 
100,000  francs  environ. 

Le  cout  de  la  desinfection  d'un  grand  wagon-restaurant  est  de  20 
marks  environ,  de  23  a  35  marks  si  on  compte  I'amortissement  et 
I'interet  du  capital  a  5  pour  cent. 

Les  details  techniques  de  la  construction  de  I'appareil  ne  sont  pas 
du  domaine  medical.    C'est  pourquoi  je  les  passe  sous  silence. 

Au  premier  abord  ces  chiffres  pourraient  faire  reflechir.  Mais 
qu'on  se  souvienne  du  prix  de  la  desinfection  par  les  procedes  anciens 
les  plus  economiques;  qu'on  y  ajoute  le  prix  de  la  multiple  main- 
d'oeuvre  utilisee;  qu'on  calcule  la  perte  resultant  de  la  longue 
immobilisation  du  materiel  roulant;  qu'on  tienne  compte  de  I'usure 
rapide  de  ce  materiel  constamment  demonte  et  remonte,  et  je  suis 
persuade  que  la  preference  ira  a  I'appareil  de  M.  Julius  Pintsch. 

D'ailleurs,  tons  les  procedes  anciens,  quels  qu'ils  soient,  ne  garantis- 
sent  pas  une  efiBcacite  reconnue  et  de  plus  exposent  a  la  contagion 
les  nombreux  ouvriers  employes  a  leur  maniement.  L'appareil 
Julius  Pintsch  echappe  a  ce  reproche. 

Les  conclusions  figurant  au  Bulletin  du  Congres  des  Chemins  de 
Fer,  de  fevrier  1904,  page  83,  tendaient  deja  vers  ce  but  que  la  maisoii 
Julius  Pintsch  vient  de  realiser,  c'est-a-dire,  la  desinfection  en  bloc 
d'une  grande  voiture  a  voyageurs  a  couloir. 

II  serait  a  souhaiter  que  toutes  les  compagnies  de  chemins  de  fer 
installassent  en  differents  points  de  leur  reseau  et  en  nombre  suffisant 
un  appareil  a  desinfection  du  genre  de  celui  dont  je  viens  de  faire 
la  description  sommaire. 


SANITATION  OF  RAILWAY   CAMPS. 
T.  D.  TuTTLE,  M.  D.,  Executive  Officer,  Montana  State  Board  of  Health,  Helena. 

The  insanitary  conditions  existing  in  railroad  construction  camps 
and  railroad  repair  camps  bear  a  closer  relation  to  public  health 
than  is  apparent  from  the  surface  indications,  if  I  may  borrow  a 
mining  expression. 

These  camps  are  located  inmiediately  on  the  right  of  way  of  our 
public  carriers,  and  it  is  very  easy  to  appreciate  how  communicable 
diseases  existing  in  these  camps  may  be  transmitted  from  the  camps 
to  the  railway  passengers.  The  careless  disposal  of  excreta  at  such 
camps  furnishes  abundant  infection  for  the  fly  to  carry  into  the 
dining  car,  sleeper,  and  day  coach.  But  not  only  is  it  through  the 
fly  that  infection  from  these  camps  reaches  the  people. 

The  camps  are 'almost  invariably,  always  when  possible,  located 
upon  the  banks  of  a  stream,  and,  without  regard  to  the  number  of 
people  who  depend  on  this  stream  for  their  domestic  water  supply, 
the  inmates  of  a  camp  convert  the  stream  into  a  sewer.  With  these 
two  points  alone  we  have  sufficient  ground  to  require  thorough  sani- 
tary supervision  of  railway-construction  camps,  railway-repair 
camps,  and  all  domestic  camps. 

In  the  study  of  the  railwaj'^  camp  in  general  we  are  confronted 
with  the  problem  arising  from  the  character  of  the  people  that  are 
found  in  them.  They  are  a  class  of  people  who  are  naturally  un- 
cleanly, uncleanly  with  regard  to  their  persons,  uncleanly  in  their 
habits,  and  to  attempt  to  teach  them  the  importance  of  cleanlj'^  habits 
would  require  the  work  of  more  than  one  generation.  AVe  must 
therefore  look  to  the  manager  or  the  head  contractor  to  see  that  the 
camps  are  kept  clean  and  in  a  sanitary  condition,  and  must  hold  him 
responsible  for  the  condition  in  which  each  portion  of  the  camp  is 
found  on  inspection. 

DISPOSAL  OF  HUMAN  EXCRETA  IN   CAMPS. 

Follow  any  railway  line  that  is  doing  extensive  construction  work, 
and  note  the  increase  in  typhoid  fever  in  the  communities  through 
which  the  construction  gangs  pass.  In  Montana  we  have  recently 
gone  through  a  siege  of  typhoid  fever  following,  or  springing  up 
around,  railway-construction  camps.  This  disease  does  not  stop  at 
the  camps,  but  is  carried  by  flies  and  by  water  from  the  camp  into 
the  surrounding  country.  To  say  that  flies  bore  typhoid  fever  from 
a  construction  camp  located  over  50  miles  from  one  of  our  towns 
would  seem  preposterous,  and  yet  it  appears  that  this  was  the  way 
the  disease  was  carried.  The  farmers  in  the  locality  immediately 
adjoining  the  camp  carried  their  produce  to  the  camp  to  sell,  became 
infected  either  at  the  camp,  or  with  material  that  they  had  carried 
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home  from  the  camp  (often  we  find  farmers  carrying  swill  from  the 
camp  to  their  farms),  and  from  one  farm  the  disease  extended  to 
another,  until  we  could  trace  a  line  of  cases  of  typhoid  fever  reaching 
from  this  railway  camp  into  the  city  of  Lewistown,  and  resulting  in 
an  epidemic  in  the  town,  caused  primarily  from  infection  in  the 
railway  camp  located  50  miles  away. 

In  another  instance  an  epidemic  of  typhoid  fever  in  a  small  town 
promptl}^  followed  the  locating  of  a  construction  camp  on  the  bank 
of  a  creek  some  distance  above  the  town.  There  was  no  public  water 
supply  in  the  town,  but  a  great  many  of  the  people  depended  on  this 
stream  for  their  domestic  water  supply,  and  the  infection  of  the 
town  came  from  the  disposal  of  human  excreta  in  the  stream  at  the 
camp  located  above  the  town. 

Go  to  the  contractor  of  one  of  these  construction  camps  and  call 
his  attention  to  the  importance  of  having  properly  constructed  toilets, 
and  he  will  promptly  inform  you  that  the  men  will  not  use  these 
toilets,  but  that  they  answer  nature's  call  wherever  they  happen  to 
be.  But  we  must  reply  that  it  is  up  to  the  contractor  to  see  that  his 
men  use  these  toilets,  and  that  they  do  not  commit  nuisances  and 
infect  others  with  a  disease  of  which  they  are  carriers.  That  the 
contractor  is  often  badly  mistaken  with  regard  to  his  men  I  will 
show  presently  by  two  or  three  illustrations.  We  have  found  that 
where  even  the  lowest  class  of  men  are  treated  as  men  they  appreciate 
this  treatment  and  respond  more  or  less  promptly, 

CAMP   KITCHENS   AND   DINING   TENTS. 

One  of  the  greatest  sources  of  infection  in  construction  camps  is 
the  typhoid  carrier.  We  get  more  typhoid  fever  than  any  other 
disease  from  these  camps.  A  man  applies  for  work  in  a  camp,  and 
no  question  is  raised  with  regard  to  his  previous  history  or  health. 
He  may  recently  have  been  released  from  a  hospital  where  he  was 
treated  for  typhoid  fever.  He  goes  to  work  in  this  camp,  and  in  a 
short  time  the  contractor  finds  that  he  has  practically  an  epidemic  of 
typhoid  fever  to  deal  with.  Ninety-nine  out  of  one  hundred  of  these 
contractors  will  not  consider  for  a  moment  that  this  outbreak  of  dis- 
ease was  due  to  the  insanitary  condition  m  his  camp.  He  simply 
damns  his  luck  and  exposes  more  and  more  men  to  infection.  How 
did  this  one  tyi^hoid  carrier  manage  to  infect  so  many  men  in  the 
camp?  Simply  through  the  dining  room  and  kitchen  or  the  water 
supply.  The  contractor  provided  no  toilet,  and  the  flies  swarmed 
from  the  convenient  places  used  by  the  men  into  the  dining  room, 
until  all  of  the  men  susceptible  to  typhoid  fever  had  been  infected 
through  the  medium  of  the  fly  and  through  one  typhoid  carrier  admit- 
ted to  the  camp. 
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It  is  important  that  the  mess  room  and  the  kitchen  of  a  camp  be 
screened  against  flies,  just  as  our  dining  cars  and  our  hotels  are  pro- 
vided with  these  screens.  If  we  permit  contractors  to  infect  the 
employees,  the  employees  will  ultimately  infect  us.  We  can  not 
make  "  fish  of  one  and  fowl  of  another  "  in  public-health  work. 

WATER    SUPPLIES    IX    CAMPS. 

As  I  have  stated,  the  contractor  locates  his  camp,  when  possible, 
immediately  upon  the  bank  of  a  stream ;  and  it  may  be  considered  as 
an  overdrawn  statement,  but  everyone  who  has  studied  railway- 
construction  camps  in  this  country  knows  it  to  be  a  fact,  that  we 
frequently  find  the  favorite  toilet  ground  located  on  the  bank  of 
the  stream  above  the  source  from  which  the  cook  takes  his  water  for 
domestic  purposes,  and  that  the  infection  does  not  stop  with  the 
immediate  camp  involved,  but  follows  the  stream  into  the  water  sup- 
ply of  our  cities  and  towns,  and  we  wonder  where  our  water,  that 
heretofore  has  been  free  from  infection,  became  polluted.  No  camp 
should  be  permitted  within  100  feet  of  any  stream,  no  matter  how 
isolated  that  stream  may  appear  to  be. 

In  1905  there  was  a  large  camp  located  on  the  bank  of  the  Mis- 
souri Eiver,  near  Helena.  Men  in  this  camp  were  employed  in  con- 
structing a  dam  across  the  river.  Little  sickness  had  prevailed  among 
men  in  the  camp  until  typhoid  fever  suddenly  broke  out  and  resulted 
in  a  large  number  of  cases  of  this  disease.  The  source  of  the  disease 
was  strenuously  sought  for.  The  water  supply  was  a  small  spring 
and  had  been  used  for  a  long  time  before  the  typhoid  broke  out. 
It  was  at  first  thought  that  this  fact  eliminated  the  water  as  a  source 
of  the  outbreak,  but  careful  investigation  revealed  the  presence  of  a 
typhoid  carrier  in  the  camp  and  showed  that  this  carrier  had  selected 
as  his  special  location  for  answering  nature's  call,  a  point  from 
which  the  drainage  entered  directly  into  this  spring.  This  fact 
becoming  known  and  conditions  remedied,  the  typhoid  immediately 
stopped.  So  far  as  infection  among  the  men  of  a  camp  is  concerned, 
I  am  personally  of  the  opinion  that  a  typhoid  carrier  is  more  danger- 
ous than  a  case  of  typhoid  fever  itself. 

SANITATION  OF  THE  HORSE   CAMP. 

In  every  railway  camp  we  find  a  large  number  of  horses  employed. 
A  contractor  may  be  fairly  clean  about  other  portions  of  his  camp 
and  yet  neglect  the  disposal  of  refuse  from  his  barn  or  corral.  The 
disposal  of  the  barnyard  refuse  is  as  important  as  the  disposal  of 
human  excreta.  No  camp  will  be  kept  in  a  clean  and  sanitary  con- 
dition unless  all  refuse  therefrom  is  burned,  and  the  burning  of  the 
refuse  from  the  barn  is  fully  as  important  as  the  burning  of  any 
other  refuse. 

66692— VOL  5.  pt  1—13 7 


92        SECTION  Vn.    HYGIENE  OF   TRAEFIC  AND  TRANSPORTATION, 
RAILROAD  REPAIR  CAMPS. 

As  you  travel  across  this  great  country  you  will  note  on  many 
of  the  sidetracks  box  cars  with  one  or  two  windows  cut  in  them. 
These  are  the  living  quarters  of  the  men  who  are  repairing  the 
railroad  bed  over  which  you  travel.  Get  ojff  at  some  small  station  and 
examine  the  conditions  surrounding  this  so-called  camp.  There  is 
absolutely  no  provision  made  for  the  disposal  of  human  excreta,  and 
the  slops  from  the  cook  car  and  from  the  dining  car — or  eating  car 
is  a  better  name  for  this  box — are  thrown  helterskelter  over  the 
ground.  Flies  swarm  around  them  and  carry  infection  from  typhoid 
carriers  or  other  sources  into  the  dining  car  and  sleeper  in  which 
you  ride  with  your  family  and  friends. 

We  talk  a  great  deal  about  requiring  railroad  companies  to  pro- 
vide sanitary  toilets  in  their  cars  which  will  prevent  the  excreta 
falling  along  the  track,  and  yet  there  are  thousands  of  men  scattered 
along  the  lines  of  every  railroad  who  are  furnishing  infectious 
excreta,  which  is  dried  into  dust  by  the  passing  train,  and  which  you 
and  your  friends  inhale.  This  railroad  camp  sanitation  is  of  interest 
to  you,  as  well  as  to  the  men  employed  in  the  camp. 

WHAT     BENEFIT     DOES     THE     CONTRACTOR     PERSONALLY     RECEIVE     UNDER 
ENFORCED   SANITARY   REGULATIONS   IN    HIS   CAMP? 

In  the  first  place  the  contractor  who  runs  a  strictly  clean  and 
sanitary  camp  will  have  more  men  apply  to  him  for  positions,  and  he 
will  thus  be  enabled  to  select  his  men  instead  of  being  forced  to 
accept  the  services  of  any  tramp  that  chances  along.  Not  only  will 
he  be  enabled  to  select  his  men,  but  the  men  that  he  employs  will 
stay  with  him.  They  will  be  contented.  This  is  true  of  the  small 
camp  as  well  as  of  the  large. 

In  1906  I  had  occasion  to  visit  a  small  railway-construction  camp. 
There  were  only  about  80  men  employed  at  this  camp.  It  had  been 
reported  that  smallpox  had  broken  out  in  a  camp  some  distance 
above,  and  I  was  following  the  course  of  the  road  and  warning  the 
various  subcontractors  to  require  all  new  employees  to  be  disinfected 
and  vaccinated  before  receiving  them  into  their  camps.  At  this  small 
camp  I  found  that  no  man  was  allowed  to  bring  any  bedding  into  the 
camp.  Though  the  contractor  had  not  heard  of  smallpox  in  the 
neighboring  camp,  he  had  required  every  man  going  to  work  for  him 
to  remove  his  clothing,  take  a  bath  in  the  river,  and  put  on  a  new 
suit  of  overalls,  until  the  clothing  he  was  wearing  when  he  came  to 
the  camp  could  be  thoroughly  disinfected.  I  asked  him  why  he  re- 
quired the  men  to  go  through  this  cleaning  process;  why  he  disin- 
fected their  clothes.    His  reply  was :  "I  don't  want  dirty  men  in  my 
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camp,  and  I  don't  want  lice  in  my  camp ;  therefore  I  make  the  men 
bathe  in  the  river  and  disinfect  their  clothes  to  kill  the  lice."  This 
man  told  me  he  did  not  have  a  single  man  leave  him  during  the  sum- 
mer, and  when  I  visited  his  tents  I  could  readily  understand  why 
his  men  stayed  with  him.  His  sleeping  tent  was  a  6-foot  wall  tent 
with  a  board  floor,  was  completely  screened  with  mosquito  netting, 
and  every  man  was  provided  with  a  spring  cot  and  clean  bedding. 
He  said  that  some  of  his  men  were  very  dirty  when  they  first  came 
to  his  camp,  but  that  when  the^^  saw  the  clean  beds  they  were  very 
much  inclined  to  sneak  quietly  down  to  the  river  and  take  a  plunge 
before  they  would  get  into  them.  His  cook  tent  and  dining  tent 
were  constructed  in  the  same  manner  and  conducted  along  the  same 
sanitary  lines  as  the  sleeping  tent.  He  completed  his  contract  in 
November,  1906,  and  told  me  that  the  only  time  a  physician  ever 
visited  his  camp  during  the  nine  months  he  was  working  on  that 
grade,  was  when  a  horse  fell  and  broke  the  arm  of  one  of  his  em- 
ployees.   He  made  money  on  his  contract. 

His  immediate  neighbor,  with  a  contract  almost  identical,  price 
and  everything  being  practically  the  same,  lost  money,  because  he 
could  not  get  decent  men  to  work  for  him.  His  camp  was  dirty  and 
insanitary.    So  much  for  a  small  camp. 

During  1907  and  1908  an  extensive  contract  was  held  by  a  friend 
of  mine  in  Montana.  He  was  not  running  a  clean  camp.  He  was 
having  considerable  sickness  and  considerable  trouble  with  his  men. 
His  contract  physician  made  a  fuss  about  the  insanitary  condition 
of  the  camp  and  the  large  amount  of  unnecessary  work  being  imposed 
upon  him.  The  contractor  did  not  take  very  kindly  to  the  words 
of  the  physician,  but  the  physician  stuck  to  his  point,  and,  to  make 
a  long  story  short,  the  camp  was  placed  in  a  clean  and  sanitary  con- 
dition and  the  sickness  stopped.  This  friend  tells  me  that  nothing 
could  induce  him  to  conduct  a  camp  to-day  in  any  other  way  than 
that  laid  down  by  his  contract  physician  during  1907  and  1908.  He 
tells  me  that  the  physician  made  a  great  deal  more  money  for  him 
than  he  did  for  himself. 

During  the  building  of  the  Chicago,  Milwaukee  &  Puget  Sound 
Railway  along  the  watershed  of  the  river  supplying  water  to  the 
city  of  Seattle  the  camps  were  all  under  the  direct  supervision  of 
the  Washington  State  Board  of  Health.  I  visited  these  camps  with 
Dr.  Hegg,  and  they  were  at  all  times  kept  under  the  most  rigid  sani- 
tary regulations.  Every  particle  of  excreta,  both  animal  and  human, 
was  burned  in  a  small  incinerator  that  could  not  have  cost  the  con- 
tractor to  exceed  $50  at  the  very  outside.  Dr.  Hegg  told  me  that 
the  contractors  objected  strenuously  at  first,  but  when  they  saw  the 
influence  of  these  clean  camps  on  their  men  they  told  him  in  sub- 
stance what  my  Montana  friend  told  me,  that  they  would  never 
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again  conduct  a  <amp  under  anything  except  strictl}^  sanitary  condi- 
tions. 

Thus,  if  we  impose  strict  sanitary  regulations  on  railroad  camps, 
railroad-repair  camps,  and  every  other  camp,  we  are  not  working 
a  hardship  on  the  contractor,  but  rather  doing  him  a  personal  favor, 
although  he  will  refuse  to  admit  it  at  first,  and  some  will  never  admit 
the  benefit  derived  from  cleanly  conditions,  but  we  know  the  benefits 
do  accrue.  A  study  of  the  laws  and  regulations  relative  to  camps, 
so  far  as  I  have  been  able  to  secure  them,  shows  very  little  effort  to 
control  these  conditions.  Very  few  States  even  mention  camps  of 
any  kind  in  their  sanitary  codes,  and  but  few  boards  of  health  with 
authority  to  make  regulations  have  embraced  the  camps  in  the  regu- 
lations promulgated  by  them.  At  a  meeting  of  representatives  of 
five  States,  namely,  Minnesota,  Idaho,  North  Dakota,  Washington, 
and  Montana,  held  in  March,  1912,  the  following  camp  regulations 
were  tentatively  adopted,  it  being  the  intent  that  each  State  having 
the  power  to  do  so  would  make  these  a  part  of  their  regulations,  while 
those  States  without  powei-  to  make  and  enforce  regulations  would 
try  to  secure  legislation  embracing  these  ideas : 

REGULATIONS   ON   CAMP  SANITATION. 

Regulation  18.  That  hereafter  contractors  and  all  other  persons  who  may 
establish  an  industrial  camp  or  camps  for  the  purpose  of  logging  or  any  like 
industry  or  for  the  purpose  of  constructing  any  road,  railroad,  or  irrigation 
canal  or  other  work  requiring  the  maintenance  of  camps  for  men  engaged  in 
.««iich  work,  or  any  other  temporary  or  permanent  industrial  camps  of  whatso- 
ever nature,  shall  report  to  the  State  commissioner  of  health  concerning  the 
location  of  such  camp  or  camps,  and  shall  arrange  such  camp  or  camps  in  a 
manner  approved  by  the  State  board  of  health  so  as  to  maintain  good  sani- 
tary conditions,  and  shall  at  all  times  keep  such  camp  or  camps  in  a  sanitary 
condition  satisfactory  to  the  State  board  of  health. 

Regulation  19.  Camps  should  be  established  upon  dry,  well-drained  ground. 

Regulation  20.  Any  natural  sink  holes  or  collections  of  pools  of  water  should 
be  artificially  drained  and  filled  when  the  camp  is  first  established. 

Regulation  21.  The  general  scheme  of  the  relation  of  the  structure  of  the 
camps  should  be  as  follows:  Stable  and  kitchen  should  be  at  the  opposite  ends 
of  the  camp  and  separated  by  a  distance  as  great  as  is  consistent  with  the 
natural  topography  of  the  land  and  with  the  necessity  for  convenient  access 
to  the  stables. 

Regulation  22.  Eating  houses  should  be  next  to  the  kitchen,  and  beyond  the 
eating  house  should  come  the  bunk  houses,  and  between  the  bunk  houses  and 
the  stables  the  toilets  for  the  men  in  the  camp. 

Regulation  23.  The  use  of  the  toilets  provided  for  the  men  should  be  made 
obligatory,  and  instant  discharge  of  any  employees  polluting  the  soil  must  be 
rigidly  enforced  to  make  such  rules  effective. 

Regulation  24.  Coal-oil  cans  filled  with  sawdust,  empties  and  freshly  limed 
each  day,  provide  convenient  and  acceptable  urinals  for  the  bunk  houses. 

Regulation  25.  A  small  temporary  incinerator  should  be  constructed  near 
the  stables.     Incinerators  capable  of  doing  effective  work  can  be  constructed 
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for  not  over  $25  sufficient  to  care  for  all  the  refuse  of  a  camp  of  150  men  and 
stables  of  10  to  12  horses. 

Regulation  26.  There  must  be,  in  camps  of  100  men  or  over,  one  employee 
whose  particular  duty  should  be  acting  as  scavenger  and  garbage  collector. 

Regulation  27.  All  manure  should  be  gathered  and  burned  each  day  and, 
for  the  convenience  of  the  collector,  should  be  thrown  into  a  tightly  covered 
bos. 

Regulation  2S.  All  fecal  matter  should  be  treated  in  the  same  way  or  else 
treate<l  in  some  other  approved  manner.  Collection  and  Incineration  is  the 
safest  in  the  long  run  and  the  easiest  method,  by  making  use  of  the  removable 
pan.  which  can  be  freshly  limed. 

Regulation  29.  The  kitchen  and  eating  house  in  particular  should  be  effec- 
tively screened.    It  is  also  desirable  to  have  this  done  for  the  bunk  houses. 

Regulation  30.  All  garbage  should  be  collected  in  tight  cans  and  incinerated 
daily  along  with  the  manure  and  other  rubbish. 

Regulation  31.  Noninflammable  refuse,  such  as  tin  cans,  should  be  collected 
daily  and  placed  in  a  deep  earth  pit  and  covered  with  a  light  covering  of  earth 
each  day. 

Regulation  32.  All  urinals  should  consist  of  open  trenches  lined  with  quick- 
lime, and  fresh  quicklime  should  be  added  in  the  proportion  of  one-half  barrel 
per  day  per  100  men. 

Regulation  33.  All  food  supplies  should  be  carefully  screened. 

Regulation  34.  Thorough  and  systematic  scrubbing  of  kitchens  and  eating 
houses  and,  to  a  less  extent,  bunk  houses  should  be  regularly  insisted  upon. 

Regulation  35.  The  supply  of  water  for  the  camp  should  be  carefully  decided 
upon  and,  wherever  possible,  if  the  camp  is  to  remain  several  weeks,  it  is 
T^'ell  to  run  it  in  pipes  from  an  absolutely  uncontaminated  source. 

Reguxation  36.  All  persons  sick,  fi-om  whatever  cause,  should  be  isolated 
from  the  remainder  of  the  crew  immediately. 

Regulation  37.  All  persons  engaged  in  the  care  of  the  premises  and  handling 
of  the  food — particularly  cooks  and  helpers — should  be  carefully  examined 
and  particular  attention  paid  to  the  point  as  to  whether  or  not  they  have  suf- 
fered from  typhoid  fever  within  recent  years. 

These  regulations  were  thoroughly  gone  over  by  the  State  Board 
of  Health  of  Montana,  and,  at  a  meeting  held  on  July  15,  1912,  they 
were  adopted  and  made  a  part  of  the  rules  and  regulations  of  the 
State  Board  of  Health  of  Montana,  which  have  the  force  and  effect 
of  law  in  our  State.  These  regulations  are  to  go  into  effect  in  Mon- 
tana on  the  1st  day  of  October,  1912,  and  we  hope  thereafter  to  secure 
a  radical  change  in  the  sanitation  of  the  camps  in  our  State,  and  we 
can  not  too  strongly  urge  upon  you.  as  sanitarians,  the  importance  of 
looking  after  camps  as  one  of  the  fruitful  sources  of  infection,  not 
only  for  the  laboring  man,  but  for  the  man  who  rides  in  the  palace 
car  and  lives  in  the  high  street  d^velling. 


A  FURTHER  STUDY  OF  THE  VENTILATION  OF  SLEEPING  CARS. 
Thomas  R.  Crowder,  M.  D.,  Chicago,  111. 

Two  years  ago  I  presented  before  the  American  Public-Health 
Association  the  results  of  a  study  of  the  ventilation  of  sleeping  cars.^ 
An  attempt  was  made  to  determine  the  amount  of  fresh  air  which 
enters  the  running  car  under  various  conditions  of  operation,  the 
places  of  entrance  of  the  air,  its  distribution,  and  the  general  direc- 
tion of  its  currents.  Two  plans  of  ventilating  were  considered  in 
that  study,  which  were  called  "  natural  ventilation  "  and  "  ventila- 
tion by  exhaustion." 

The  essential  architectural  features  of  the  standard  American 
railway  car  are,  as  they  concern  the  question  under  discussion,  that 
it  contains  one  long  room  with  end  doors,  opening  to  vestibules,  and 
side  windows,  and  was  originally  intended  to  receive  its  air  supply 
through  a  row  of  small  windows  set  in  near  the  roof  line  on  either 
side  and  called  deck  sashes.  Part  of  the  cars  investigated  in  the 
study  referred  to  were  ventilated  in  this  way,  as  are  still  the  vast 
majority  of  the  railway  cars  in  this  country.  Since  natural  forces 
alone  are  depended  upon  to  induce  air  interchange  this  plan  was 
referred  to  as  "  natural  ventilation." 

To  the  majority  of  the  cars  investigated  there  had  been  applied  a 
device  ^  intended  to  remove  air  through  certain  of  these  upper  win- 
dows, or  deck  sashes,  by  a  suction  effect  dependent  upon  train  mo- 
tion, all  other  deck  sashes  remaining  closed.  This  plan  was  called 
"  ventilation  by  exhaustion."  It  would  tend  to  reverse  the  fresh-air 
currents  from  a  downward  to  an  upward  direction;  instead  of  air 
being  admitted  at  the  top  by  natural  forces  through  openings  pro- 
vided for  that  purpose  and  allowed  to  find  its  own  way  out,  it  is 
removed  at  the  top  by  artificial  devices  and  left  to  find  its  own  way 
in.  That  the  exhaust  apparatus  actually  does  what  it  was  intended 
to  do  was  easily  determined  by  means  of  the  anemometer.  It  was 
found  that  each  of  these  exhaust  ventilators  would  remove  about 
15,000  cubic  feet  of  air  per  hour  at  a  40-mile  train  speed.  Six  to 
eight  of  them  were  applied  to  each  car.  The  problem  then  was  to 
determine  the  manner  of  entrance  of  the  air,  the  general  course  of  its 
currents,  and  the  efficiency  of  the  device  in  maintaining  a  fresh-air 
supply  to  the  breathing  zone  for  the  passengers  and  to  the  occupied 
berth,  and  to  compare  the  results  obtained  b}'  the  two  methods  of 
ventilation.  This  was  done  by  determining  the  respiratory  contami- 
nation as  represented  by  the  proportion  of  carbon  dioxide  in  the  air. 
It  is  well  known  that  from  such  determinations  air  supplies  can  be 
computed^  with  considerable  accuracy. 

About  2,000  samples  of  air  were  analyzed  and  the  results  showed 
that  by  the  application  of  this  exhaust  device  the  active  ventilation 
of  the  body  and  berths  of  a  sleeping  car  is  considerably  increased 
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over  and  above  what  may  be  expected  from  the  natural  forces  of 
the  wind  through  the  open  deck-sashes,  and  that  the  flow  of  fresh 
air  into  the  car  is  more  regular  and  better  distributed.  The  many 
crevices  about  doors  and  windows  act  as  intakes,  and  the  trend  of  the 
currents  is  of  course  upward.  The  respiratory  contamination  of  the 
air  of  the  breathing  zone  and  of  the  occupied  berth  remains  almost 
constantly  low.  Carbon  dioxide  reaches  a  proportion  of  10  parts  in 
10,000  of  air  with  relative  rarity ;  and  the  computed  fresh-air  supply 
averages  about  2,000  cubic  feet  per  hour  for  each  berth  and  about 
40,000  cubic  feet  per  hour  for  the  car. 

With  the  adoption  of  this  exhaust  system  of  ventilation  as  a  stand- 
ard of  construction  the  deck-sashes  cease  to  perform  any  important 
function.  Indeed,  they  may  become  a  direct  hindrance  to  the  most 
efficient  operation  of  the  device.  They  are  of  necessity,  from  their 
location  and  the  method  of  their  operation,  loose-fitting  windows 
which  furnish  large  crevices  for  air  leakage.  Since  these  crevices  are 
located  very  near  the  outlets  of  the  exhaust  ventilators  the  air  enter- 
ing through  them  is  liable  to  be  drawn  directly  out  again  and  to  play 
no  part  in  effecting  renewal  of  the  air  of  the  breathing  zone.  Further- 
more, it  tends  to  prevent  air  being  drawn  upward  from  the  window 
crevices  located  below  and  the  effective  renewal  of  the  air  of  the 
lower  levels.  That  such  short-circuiting  does  take  place  was  shown  in 
tiie  study  referred  to;  whereas,  by  actual  measure,  some  80,000  cubic 
feet  of  air  leaves  the  car  each  hour  through  the  exhaust  ventilator 
openings,  there  is  only  about  40,000,  as  computed  from  COg  determi- 
nations, supplied  to  the  breathing  zone.  The  difference  between  the 
aeration  of  the  breathing  zone  and  the  total  air  supply  is  not  so  great, 
however,  as  these  figures  would  seem  to  indicate,  since  it  is  well  known 
that  CO2  determinations  generally  give  an  air  supply  which  is  under 
rather  than  over  the  actual;  and  the  figures  include  in  this  instance 
slow  speeds  and  short  stops,  whereas  the  measured  amount  is  for  a 
40-mile  speed. 

The  study  from  which  the  foregoing  is  drawn  was  made  on  the 
standard  Pullman  sleeping  car  of  wooden  construction.  The  exhaust 
ventilator  considered  was  applied  to  cars  which  had  been  previously 
in  service  and  had  been  originally  ventilated  by  the  natural  or  deck- 
sash  method.  Since  the  completion  of  that  study  the  all-steel  sleep- 
ing car  has  come  into  extensive  use.  These  cars  are  all  equipped  with 
exhaust  ventilators  in  the  building ;  and  for  the  reasons  stated  in  the 
last  paragraph  the  deck  sashes  are  omitted,  or,  if  not  entirely  omitted, 
they  are  reduced  from  24  to  4,  and  these  4  are  very  small.  Only 
electricity  is  used  for  lighting;  this  avoids  the  necessity  of  making 
openings  through  the  roof  to  carry  away  the  combustion  gases  of 
burning  lights.  The  upper  portion  of  the  car  is  seen  to  be  almost  en- 
tirely free  from  natural  openings.    It  therefore  follows  that  whatever 
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air  enters  must  come  from  crevices  about  windows  and  doors  located 
low  down,  and  it  is  a  natural  inference  that  because  of  this  the  lower 
levels  of  the  car  would  receive  a  larger  air  supply.  It  was  not  con- 
sidered a  matter  of  great  hygienic  importance  whether  they  do  or  do 
not.  No  increase  in  the  air  supply  was  demanded  on  hygienic 
grounds ;  but  in  order  to  have  some  adequate  information  as  to  what 
actually  does  take  place  and  to  be  able  to  make  accurate  compari- 
sons with  the  older  type  of  construction,  a  series  of  36  steel  cars  were 
investigated  during  the  first  two  months  of  this  year. 

The  methods  used  in  the  investigation  of  these  cars  are  the  same 
as  those  previously  employed.  They  are  fully  outlined  in  the  origi- 
nal jDaper/  to  which  those  interested  are  referred.  Samples  of  the 
air  to  be  examined  were  collected  in  glass-stoppered  bottles,  sealed, 
and  were  analyzed  in  the  Petterson-Palmquist  apparatus  for  the  de- 
termination of  carbon  dioxide.  Air  was  collected  from  the  center 
aisle,  in  order  to  determine  the  respiratory  contamination  of  the  gen- 
eral air  of  the  car  and  from  occupied  lower  and  upper  berths  in  order 
to  determine  the  respiratory  contamination  of  the  air  within  them. 
From  these  contaminations  air  supplies  have  been  computed  as  has 
been  previously  explained.^ 

All  the  observations  in  the  cars  included  in  the  present  series  were 
made  during  the  night,  after  the  passengers  had  retired.  The  time 
ranged  from  11  p.  m.  to  early  morning.  The  outside  temperature 
v^aried  from  0°  F.  to  36°  F. ;  it  was  generally  as  low  as  20°  F. 
Samples  were  taken  as  near  simultaneously  as  possible  in  the  aisle 
and  in  from  three  to  six  berths.  Samples  from  the  same  places  were 
repeated  at  approximately  15-minute  intervals  for  one  or  two  hours. 
This  was  done  in  order  to  obtain  general  averages,  which  are  more 
important  than  single  observations  or  short  series.  From  the  latter, 
erroneous  conclusions  are  very  likely  to  be  drawn.  It  must  be  recog- 
nized that  in  any  running  car  the  conditions  are  liable  to  rapid  and 
relatively  great  variation.  Minimum  actual  rates  of  air  supply,  hence 
degrees  of  respiratory  contamination,  alternate  with  maximum  actual 
rates;  and  these  minimums  and  maximums  may  lie  a  considerable 
distance  apart.  They  represent  temporary  and  local,  not  continuous 
and  general,  conditions.    Averages  are  much  more  significant. 

GENERAL   RESHLlS. 

In  Table  I  are  assembled  the  more  important  items  concerning  the 
general  air  of  the  cars  examined.  The  air  tests  recorded  in  this  table 
refer  only  to  the  samples  collected  from  the  car  body,  and  not  to 
those  collected  from  the  berths.  The  air  supply  as  computed  is  ex- 
pressed to  the  nearest  thousand  in  terms  of  cubic  feet  per  car  per 
hour.  It  is  that  volume  which  would  keep  the  CO2  at  the  average 
proportion  found  in  the  air  of  the  car  if  the  number  of  occupants 
did  not  change. 
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Table  I. — Determinations  of  the  ventilation  of  steel  sleeping  cars  equipped 
with  exhaust  ventilators. 


Name  of  car. 


Cresheim 

Millard  a 

Brightwood  «. 

Thurston 

Sparks  b 

Cresheim  a 

Parkerton  a.. . 
Bridgeport  a.. 

Millard  c 

Lemay  c 

Amsden 

■Wal'.vorth 

Thurston 

Moorfield 

Bogero 

Somena 

Wawa 

Kepperhan . . . 

Monteith 

Ship  Road 

Hyndman 

Thurston  d 

Roseton  d 

Colfax 

Dorrance 

Onehiota 

Canfield 

Carrothers 

Wawa 

Elkland 

Onehiota 

Middletown . . 

.Tosslyn 

Halleck 

Millard 

Henefer 


Total  (30  oars). 


Pempera- 
ture. 


Out. 


In. 


Num- 
ber 
of 
people 
in 
car. 


'F. 
52 
60 
56 
66 
60 
58 
61 
60 
59 
00 
CO 
63  I 
54  ■ 
60 
58 
58 
62 
63 
58 
00 
00 
58 
60 
60 
60 
60 
60 
58 
58 
56 
56 
68 
62 
62 
58 
60 


CO2  per  10,000. 


Num- 
ber 
of 

tests. 


Extremes. 


Average. 


Mini- 
mum. 


Maxi- 
mum. 


246 


5.50 

4.5 

5.25 

4.5 

6.00 

5.0 

6.79 

6.0 

5.45 

4.5 

5.82 

5.0 

5.28 

4.5 

5.56 

4.5 

4.77 

4.5 

4.72 

4.5 

6.00 

5.0 

5.71 

5.0 

6.57 

6.0 

5.93 

5.5 

5.21 

4.5 

5.50 

5.0 

6.39 

6.5 

5.79 

5.0 

6.36 

5.6 

5.14 

4.6 

4.79 

4.6 

7.21 

6.0 

8.13 

7.5 

5.92 

5.0 

5.40 

5.0 

0.20 

4.6 

7.10 

6.0 

5.83 

5.0 

6.66 

5.5 

6.30 

5.5 

6.25 

5.5 

5. 33 

5.0 

5.30 

5.0 

5.08 

4.6 

5.07 

6.0 

4.93 

4.6 

5.78 

4.5 

7.0 
8.5 
7.0 


5.5 
5.0 
8.0 
8.0 
7.0 
6.5 
5.5 
6.0 
9.5 
7.0 
7.0 
6.0 
6.5 
9.5 
8.6 
8.0 
5.5 
6.0 
8.0 
6.5 
8.0 
7.5 
7.0 
5.6 
5.5 
6.0 
5.5 
6.0 


Approxi- 
mate 
hourly 
air 

supply. 


64,000 
72,000 
45,000 
60,000 
74,000 
70,000 
47,000 
38,000 
109,000 
125,000 
54,000 
59,000 
44,000 
56,000 
59.000 
64,000 
45,000 
60,000 
41,000 
63, 000 
57,000 
49,000 
32,000 
50,000 
72,000 
75,000 
41,000 
49,000 
.33,000 
52,000 
40,000 
54,000 
69,000 
67,000 
74,000 
65,000 


54,600 


o  Drop  sashes  of  end  doors  open  3  inches. 
b  Drop  sash  of  rear  door  open  12  inches. 


0  Drop  sashes  of  end  doors  open  24  inches. 
d  Train  running  directly  with  a  strong  wind. 


See  note  4  concerning  drop  sashes  of  end  doors. 

The  observations  from  which  Table  I  is  compiled  may  be  summar- 
ized as  follows : 

Cars  examined 36 

Average  number  of  occupants 16.2 

Number  of  air  samples  analyzed 246 

Average  number  of  samples  per  car 6.  86 

Average  carbon  dioxide 5.78:10,000 

Highest  average  CO2  in  any  car 8.13:10,000 

Lowest  average  CO-  in  any  car 4.72:10,000 

Highest  CO2  in  any  sample 9.5    :  10.  000 

Lowest  CO2  in  any  sample 4.5    :  10,  000 

Number  of  samples  showing  CO2  over  10: 10,000 0  (  0.00  per  cent) 

Number  of  samples  showing  CO2  over    8:10,000 5(  2.  03  per  cent) 

Number  of  samples  showing  CO2  over    7:10,000 20  (  8. 13  per  cent) 

Number  of  samples  showing  CO2  over    6:10,000 56  (22.  72  per  cent) 

Number  of  samples  showing  CO2  of  6  or  less :  10,  000 190  (77.  22  per  cent) 
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Cubic  feet. 

Average  hourlj'  air  supply  per  car 54,600 

Highest  hourly  air  supply  for  any  car 125,000 

Highest  excepting  Nos.  9  and  10  * 75,  000 

Average  excepting  Nos.  9  and  10' 53,000 

Lowest  hourly  air  supply  for  any  car 32,  000 

Number  of  cars  showing  less  than  40,000  cubic  feet  per  hour 3 

The  average  air  supply  to  the  breathing  zone  of  the  steel  sleeping 
car,  as  computed  from  the  average  proportion  of  CO.  and  the  average 
number  of  occupants  in  the  36  cars  examined,  is  found  to  be  approxi- 
mately 54,600  cubic  feet  per  hour,  as  above  stated;  or,  in  those  cars 
kept  entirely  closed,  even  to  drop  sashes  in  the  end  doors,*  53,000 
cubic  feet  per  hour.  This  compares  with  40,600  cubic  feet  per  hour 
for  the  older  type  of  car,  equipped  with  the  same  ventilating  device, 
but  maintaining  the  deck-sash  construction,  and  with  28,300  cubic 
feet  per  hour  for  cars  having  the  ordinary  deck-sash  ventilation. 
The  results  in  the  steel  car  are  also  more  uniform  and  more  regular, 
as  will  be  found  by  consulting  the  detailed  results  of  the  first  group 
of  experiments.^  The  complete  comparative  averages  may  be 
grouped  as  follows: 

A.  Wood  cars  {with  deck-sash  construction). 

Natural  ventilation  (deck-sash  method)  :  ^er  hour. 

Fully  closed  car 18,500 

With  open  deck-sashes 28,300 

With  open  deck-sashes  and  open  end  doors 40,  700 

Exhaust  ventilation  (the  exhaust  method)  :  Cubic  feet. 

Fully  closed  car 40,600 

With  open  end  doors 57,900 

B.  Steel  cars  (constructed  without  deck-sashes). 

Exhaust  ventilation:  Cubic  feet. 

Fully  closed  car 53,000 

With  open  drop  sashes  in  end  doors* 65,900 

Any  or  all  of  these  figures  might  be  changed  by  longer  series  of 
observations.  For  most  of  the  groups  it  is  believed  a  sufficient  num- 
ber have  been  made  to  insure  the  relative  correctness  of  the  results 
obtained. 

THE  LOWER  BERl'H. 

In  Table  II  are  assembled  the  observations  in  lower  berths  and 
comparisons  with  the  air  of  the  aisle  taken  at  the  same  time.  It  will 
be  noted  that  the  experiments  recorded  in  this  table  are  the  same  as 
those  presented  in  Table  I  and  that  they  cover  all  the  cars  investi- 
gated. The  air  supply  per  berth  as  computed  is  the  number  of  cubic 
feet  which  must  be  supplied  to  one  person  each  hour  in  order  to  main- 
tain the  CO2  at  the  average  proportion  found.  The  berths  included  in 
this  list  were  each  occupied  by  one  adult. 
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Table  II. — Determinations  of  the  ventilation  of  the  lo-wer  berths  of  steel 
sleeping  cars  equipped  with  exhaust  ventilators. 


Name  of  car. 


Tem- 
pera- 
ture. 


Aisles. 


Extremes. 


c  * 


MO 


Lower  berths. 


Extremes. 


O  <a 


Crwheim .'.... 

Millard  « 

Trightwood  a. 

Thurston 

Sparks  b 

Cresheim  a 

Parkerton  ".. . 
Bridgeport  a.. 

Millard  e 

Lemay  <= 

Amsden 

Walworth 

Thurston 

Moorfield 

Bogero 

Somena 

Wawa 

Nepperhan . . . 

Monteith 

Ship  Road 

Hyndraan 

Thurston  d 

Rosetond 

Colfax 

Dorrana 

Onchiota 

Canfield 

Carrothers 

Wawa 

Elkland 

Onchiota 

Middletown.. 

Josslyn 

Halleck 

Millard 

Henefer 


10 
15 
15 
28 
18 
19 
10 
10 
14 
15 
18 
17 
19 
18 
12 
16 
18 
18 
16 
12 
8 
26 
22 
16 
17 
15 
21 
15 
14 
20 
15 
12 
15 
12 
12 
10 


5.50 
5.25 
6.00 
6.79 
5.45 
5.82 
5.28 
5.56 
4.77 
4.72 
6.00 
5.71 
6.57 
5.93 
5.21 
5.50 
6.39 
5.79 
6.36 
5.14 
4.79 
7.21 
8.13 
5.92 
5.40 
5.20 
7.10 
5.83 
6.66 
6.30 
6.25 
5.33 
5.30 
5.08 
5.07 
4.93 


4.5 
4.5 
5.0 
0.0 
4.5 
5.0 
4.5 
4.5 
4.5 
4.5 
5.0 
5.0 
6.0 
5.5 
4.5 
5.0 
5.5 
5.0 
5.5 
4.5 
4.5 
6.0 
7.5 
5.0 
5.0 
4.5 
0.0 
5.0 
5.5 
5.5 
5.5 
5.0 
5i0 
4.5 
5.0 
4.5 


6.0 
6.5 
7.0 
8.5 
7.0 
7.5 
6.0 
6.5 
5.5 
5.5 
8.0 
8.0 
7.0 
6.5 
5.5 
6.0 
9.5 
7.0 
7.0 
6.0 
5.5 
9.5 
8.5 
8.0 
5.5 
6.0 
8.0 
6.5 
8.0 
7.5 
7.0 
5.5 
5.5 
6.0 
5.5 
6.0 


Total  (36  cars) 16.2  i      5.78  1     4.5  |     9.5    128   856  I  6.76 


5.73 
6.64 
fi.66 
7.12 
6.18 
6.69 
C.07 
7.05 
6.06 
6.06 
7.36 
7.64 
9.02 
6.62 
6.41 
6.64 
7.55 
6.09 
7.52 
6.33 
6.36 
9.25 
9.22 
7.01 
5.85 
5.55 
7.81 
6.31 
6.93 
7.01 
6.89 
6.50 
5.91 
6.85 
6.21 
5.91 


4.5 
4.5 
5.0 
5.5 
4.5 
5.0 
4.5 
5.0 
5.0 
5.0 
5.0 
4.5 
7.5 
6.0 
5.0 
5.5 
5.0 
5.0 
5.5 
4.5 
4.5 
7.0 
7.5 
5.5 
5.5 
4.5 
5.0 
5.0 
5.0 
5.0 
5.5 
5.5 
5.0 
5.0 
5.0 
5.0 


7.0 
10. 0 
9.0 
10.5 
9.5 
9.5 
8.0 
9.0 
10.0 
7.5 
14.0 
14.0 
10.5 
9.0 
8.0 
8.0 
11.5 
7.5 

n.o 

8.5 
11.5 
12.5 
10.5 
10.0 
6.5 
6.5 
9.5 
9.0 
9.0 
9.0 
.S.O 
7.5 
6.5 
10.0 
7.5 


18 


3,470 
2,270 
2,250 
1,920 
2,750 
2,230 
2,900 
1,970 
2,910 
2,910 
1,790 
1,650 
1,200 
2,290 
2,470 
2,270 
1,690 
2,870 
1,700 
2,570 
2,540 
1,140 
1,150 
1,990 
3,240 
3,870 
1,570 
2,600 
2,0.'>0 
1,990 
2.C80 
2,400 
3,140 
2,110 
2,720 
3,140 


2,170 


o  Drop  sashes  of  end  doors  open  3  inches. 
b  Drop  sash  of  rear  door  open  12  inches. 


c  Drop  sashes  of  end  doors  open  24  inches. 
d  Train  runninj?  directlv  with  a  strons;  wind. 


Se<-  r.ote  4  concerning  drop  sashes  of  end  doors. 
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The  observations  from  ^hich  Table  II  is  compiled  may  be  sum- 
marized as  follows: 

Cars  in  which  lower  berths  were  examined 36 

Number  of  lower  berths  examined 128 

Average  number  of  lower  berths  per  car 3.56 

Total  number  of  air  samples  from  lower  berths 856 

Average  number  of  lower-berth  samples  per  car 23.78 

Average  number  of  samples  per  berth 6.  53 

Average  CO2  in  air  of  car  body 5.  78  :  10,  000 

Average  CO2  in  air  of  lower  berths 6.  76  :  10.  000 

Highest  average  CO2  in  lower  berths  of  any  car 9.  25 :  10,  000 

Lowest  average  CO-  in  lower  berths  of  any  car 5.  55 :  10.  000 

Highest  CO2  in  any  lower-berth  sample 14.00:10.000 

Lowest  CO2  in  any  lower-berth  sample 4.  .50  :  10,  000 

Number  lower-berth  samples  showing  CO2  over  12  :  10.000 3    (0.  35  per  cent) 

Number  lower-berth  samples  showing  CO2  over  10: 10,000__  18  (2. 10  per  cent) 
Number  lower-berth  samples  showing  CO2  over  8  :  10,000__  137  (16.  00  per  cent) 
Number  lower-berth  samples  showing  CO2  over    7  :  10,000—  238  (27.  SO  per  cent) 

Number  lower-berth  samples  showing  CO2  over    0  :  10.000 476  (55.  61  per  cent) 

Number  lower-berth  samples  showing  CO2  of  6  or  less  :  10.000^_  380  (44.  .39  per  cent) 
Number  of  lower  berths  with  higher  CO2  than   aisle  at 

same  time 658  (76.  87  per  cent) 

Number   of  lower  berths  with   lower   CO2   than  aisle  at 

same  time 68    (7.  95  per  cent) 

Number  of  lower  berths  with  CO2  equal  to  aisle  at  same 

time 130  (15. 19  per  cent) 

Cubic  feet. 

Average  hourly  air  supply  per  lower  berth 2.170 

Highest  average  hourly  air  supply  to  lower  berths  of  any  car 3,870 

Lowest  average  hourly  air  supply  to  lower  berths  of  any  car 3,140 

Number  cars  showing  average  of  less  than  1,500  cubic  feet  per  lower 
berth  per  hour 3* 

Upon  the  basis  of  856  carbon-dioxide  determinations  in  the  air  of 
126  lower  berths  in  36  steel  sleeping  cars  equipped  with  exhaust 
ventilators,  the  average  air  supply  per  berth  is  found  to  be  approxi- 
mately 2,170  cubic  feet  per  hour.  This  compares  with  2,030  cubic 
feet  for  the  lower  berths  of  the  older  type  of  cars  equipped  with  the 
same  ventilating  device,  and  with  1,390  cubic  feet  in  cars  ventilated 
by  the  deck-sash  method.^ 

THE  rPPER  BERTH. 

Table  III  records  the  observations  made  in  upper  berths  and  com- 
parisons with  the  air  of  the  aisle  taken  at  the  same  time.  The  items 
inckided  are  the  same  as  those  for  the  lower  berths  in  the  preceding 
table. 
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Table   III. 


-Determinations   of  the  ventilation   of  the  upper   berths  of  steel 
sleeping  cars  equipped  tcith  exhaust  ventilators. 


Aisles. 


Upper  berths. 


Extremes. 


E 
E 


Extremes.   2     2 


d  — 


1 

2 

3 

4 

5 

6 
10 
11 
12 
13 

14  I 
16 
17 
18 
22 
24  1 
26 
27 
30 
33 
34 


Cresheim '  12 

Millarda 36 

Brightwoodo 30 

Thurston 1  30 

Sparks  6 34 

Cresheim  a 20 

Lemay  c 26 

Amsden 30 

Wahvorth '  30 

Thurston 24 

Moorfield 24 

Somena 20 

^A'awa 30 

Nepperhan 24 

Thurstond 6 

Colfax ,  16 

Onchiota 24 

Canfield 24 

Elkland 8 

Josslvn 20 

Halleck 20 


52 

60 

56 

56 

60 

56  I 

60  ' 

'  60  I 

54 
;  60 

58 

62 

62  i 

58 

60 

60 

60 

56 

62 

62 


Total      (21 
ears) 


16 

5.50 

15 

5.25 

15 

6.00 

28 

6.79 

18 

5.45 

19 

5.82  . 

15 

4.72  1 

18 

6.00  , 

17 

5.71  ' 

19 

6.57 

18 

5.93  : 

16 

5.50 

18 

6.39  j 

18 

5.79 

26 

7.21 

16 

5.92  i 

15 

5.20 

21 

7.10 

20 

6.30 

15 

5.30 : 

12 

5.08 

4.5 
4.5 
5.0 
6.0 
4.5 
5.0 
4.5 
5.0 
5.0 
6.0 
5.5 
5.0 
5.5 
5.0 
6.0 
5.0 
4.5 
6.0 
5.5 
5.0 
4.5 


6.0 
6.5 
7.0 
8.5 
7.0 
7.5 
5.0 
8.0 
8.0 
7.0 
6.5 
6.0 
9.5 
7.0 
9.5 
8.0 
6.0 
8.0 
7.0 
5.5 
6.0 


6.50 
6.79 
8.36 
6.68 
6.82 
5.44 
6.96 
6.29 
7.79 
7.43 
7.07 
7.77 
6.00 
7.79 
7.42 
5.75 
8.70 
7.85 
6.45 
6.25 


5.5 
5.0 
6.0 
7.0 
5.5 
6.0 
4.5 
5.5 
5.5 
6.0 
6.0 
6.0 
6.0 
5.5 
6.5 
6.0 
4.5 
7.0 
7.0 
6.0 
5.5 


6.5 
10.5 

8.0  ; 

11.0 
8.5 
8.5 
6.0  I 
9.0  I 
8.5 

10.0 
8.5 
9.0 

11.5 
6.5 
9.5 
9.5 
7.5 

10.5 

10.0 
8.0 
6.5 


2,880 
2,40»J 
2, 150 
1,360 
2,240 
2,130 
4,170 
2,030 
2,620 
1,580 
1,750 
1,950 
1,590 
3,000 
1,580 
1,760 
3,430 
1,280 
1,560 
2,450 
2,870 


17.8  I  5.86  1     4.5       9.5  I  30       207     7.00       4.5  !  11.; 


2,00-3 


o  Drop  sashes  of  end  doors  open  3  inches. 
b  Drop  sash  of  rear  door  open  12  inches. 


c  Drop  sashes  of  end  doors  open  24  inches, 
d  Train  running  directly  with  a  strong  wind. 


See  note  4  concerning  drop  sashes  of  end  doors. 

The  results  of  examination  of  upper  berths  may  be  summarized 
as  follows : 

Oars  in  which  nnper  berths  were  examined 21 

Number  of  upper  berths  examined 30 

Average  number  of  upper  berths  per  car 1.4.3 

Total  number  of  air  samples  from  upper  berths 207 

Average  number  of  upper-berth  samples  per  car 9.  86 

Average  number  of  samples  per  berth 6.9 

Average  CO2  in  air  of  car  body 5.  86: 10,  000 

Average  CO2  in  air  of  upper  berths 7.  00  :  10,  000 

Highest  average  CO2  in  upper  berths  of  any  car 8.  70: 10,  000 

Lowest  average  CO2  in  upper  berths  of  any  car 5.  44  :  10,  000 

Highest  CO2  in  any  upper-berth  sample 11.5   :  10,000 

Lowest  CO2  in  any  upper-berth  sample 4.5    :  10,  000 

Number  of  upper-berth  samples  showing  CO2  over  12 :  10,000_  0  (0.  00  per  cent) 
Number  of  upper-berth  samples  showing  CO2  over  10 :  10,000-  5  (2.  42  per  cent) 
Number  of  upper-berth  samples  showing  CO2  over  8  :  10,000__     34  (16.  43  per  cent) 

Number  of  upper-berth  samples  showing  CO2  over  7  :  10,000 83  (40. 10  per  cent) 

Number  of  upper-berth  samples  showing  CO2  over  6  :  10,000—  139  (67. 15  per  cent) 
Number    of   upper-berth    samples    showing   CO2   of   6    or 

less :  10.000 ' 68  (32.  84  per  cent) 

Number  of  upper  berths  with  higher  CO2  than  aisle  at  same 

time 182  (S7.  92  per  cent) 
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Number  of  upper  berths  with  lower  CO.-  than  aisle  at  same 

time 13    (6.  28  per  cent) 

Number  of  upper  berths  with  CO2  equal  to  aisle  at  same  time  _     12    (5.  80  per  cent  > 

Cubic  feet. 

Average  hourly  air  supply  per  upper  berth 2,000 

Highest  average  hourly  air  supply  for  upper  berths  of  any  car 4, 170 

Lowest  average  hourly  air  supply  for  upper  berths  of  any  car 1,  280 

Number  of  cars  showing  average  of  less  than  1,500  cubic  feet  per  upper 
berth  per  hour 2 

Upon  the  basis  of  207  carbon-dioxide  determinations  in  30  upper 
berths  of  21  steel  sleeping  cars  equipped  with  exhaust  ventilators  the 
average  air  supply  per  berth  is  found  to  be  approximately  2,000  cubic 
feet  per  hour.  This  compares  with  1,880  cubic  feet  for  the  upper 
berths  of  the  older  type  of  cars  equipped  with  the  same  ventilating 
device,  and  with  1,270  cubic  feet  in  cars  ventilated  by  the  deck-sash 
method.^ 

COMPARISON  or  LOWER  AND  UPPER  BERTHS  IN  SAME  CAR. 

We  are  able  to  compare  the  ventilation  of  the  lower  and  upper 
berths  in  all  of  the  21  cars  in  which  upper  berths  were  investigated. 
The  comparison  for  each  car  is  shown  in  Table  IV. 

Table  IV. — Comparison  of  the  ventilation  of  lower  and  upper  berths  in  steel 
sleeping  cars  equipped  with  exhaust  ventilators. 


Name  of  car. 

CO2 

per  10,000  of  air. 

Equivalent  hourly- 
air     supply    per 
berth. 

■^ 

Aisles. 

Lowers. 

Uppers. 

H 

Average 
COs. 

Num- 
ber of 
tests. 

Average 
COj. 

Num- 
ber of 
tests. 

Average 
CO2. 

Lower. 

Upper. 

1 

5.50 
5.25 
6.00 
6.79 
5.45 
5.82 
4.72 
6.00 
5.71 
6.57 
5.93 
5.50 
6.39 
5.79 
7.21 
5.92 
5.20 
7.10 
6.  .30 
5.30 
5.08 

24 
32 
28 
21 
30 
44 
18 
14 
21 
21 
21 
14 
27 
21 
28 
24 
20 
20 
20 
20 
24 

5.73 
6.64 
0.66 
7.12 
6.18 
6.69 
6.06 
7.36 
7.64 
9.02 
6.62 
6.64 
7.55 
6.09, 
9.25 
7.01 
5.55 
7.81 
7.01 
5.91 
6.85 

6 

8 

7 

7 

20 

11 

9 

14 

7 

7 

7 

14 

18 

7 

7 

12 
10 
10 
10 
10 
6 

6.08 
6.50 
6.79 
8.36 
6.68 
6.82 
5.44 
6.96 
6.29 
7.79 
7.43 
7.07 
7.77 
6.00 
7.79 
7.42 
5.75 
8.70 
7.85 
6.45 
6.25 

3,470 
2,270 
2,250 
1,920 
2.750 
2.230 
2,910 
1,790 
1,650 
1,200 
2,290 
2,270 
1,690 
2,870 
1,140 
1,990 
3,870 
1.570 
1,990 
3,140 
2,110 

2,880 

0 

Millard  a 

2,400 

3 

2, 150 

1,360 

■i 

2,240 

6 

2,130 

in 

4,170 

11 

Amsdea 

2,030 

10 

2,620 

1? 

Thurston 

1,580 

14 

Moorfleld 

1,750 

16 

1,950 

17 

Wawa 

1,590 

18 

Nepperhan 

3,000 

V 

Thurston  d 

1,580 

?4 

Colfax 

1,760 

?6 

Onchiota 

3,430 

?7 

1,280 

^n 

Elkland 

1 .  56.-» 

^3 

2,450 

S4 

Halleck 

2,670 

Total  (21  cars) 

5.86 

492 

6.93 

207 

7.00 

2,050 

2,000 

a  Drop  sashes  of  end  doors  open  3  inches. 
b  Drop  sash  of  rear  door  opens  12  inches. 


c  Drop  sashes  of  end  doors  open  24  Inches. 
d  Train  running  directly  with  a  strong  wind. 


See  note  4  concerning  drop  sashes  of  end  doors. 
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It  will  be  seen  from  this  table  that  the  ventilation  of  lowers  and 
uppers  is,  on  the  average,  much  the  same.  It  is  relatively  rare  for 
the  average  air  supply  of  the  two  to  fall  far  apart.  If  one  is  high  the 
other  is  high;  if  one  is  low  the  other  is  low.  The  general  averages 
show  results  which  would  indicate  that  the  lower  receives  slightly 
more  air  than  the  upper,  but  the  difference  is  almost  trifling.  In  13 
cars  the  lower  received  the  greater  air  supply;  in  8  cars  the  upper 
received  the  greater  supply.  This  runs  counter  to  the  findings  of  the 
previous  study ,^  where  in  every  car  the  lowers  were  found  always 
to  receive  a  little  more  air  than  the  uppers.  In  that  series  there  were 
onlj'^  5  cars  in  which  this  comparison  could  be  made. 

The  simultaneous  averages  of  COj  in  the  air  of  two  to  four  lowers 
and  in  one  or  two  uppers  in  the  same  car  can  be  compared  148  times. 
The  average  proportion  of  COn  in  the  air  of  the  lowers  was  less  than 
in  the  uppers  83  times  (56.1  per  cent)  ;  it  was  greater  58  times  (39.2 
per  cent)  ;  and  they  were  equal  7  times  (4.7  per  cent) . 

The  proportion  of  COg  in  the  air  of  the  individual  lower  and  upper 
berths  in  the  same  section,  the  samples  being  taken  at  approximately 
the  same  time,  can  be  compared  185  times.  The  lower  berth  had  less 
CO,  than  the  upper  96  times  (51.9  per  cent)  ;  it  had  more  than  the 
upper  62  times  (33.5  per  cent)  ;  and  they  were  equal  27  times  (14.6 
per  cent).  The  air  supply  is,  of  course,  inversely  as  these  proportions 
of  CO2;  the  lower  had  a  greater  air  supply  than  the  upper  in  51.9 
per  cent,  a  less  air  supply  than  the  upper  in  33.5  per  cent,  and  they 
were  momentarily  equal. in  14.6  per  cent  of  the  cases. 

The  upper  berth  has  no  window  opening  into  it.  The  edge  of  the 
berth  is  about  on  a  level  with  the  top  of  the  window.  There  is  a 
space  of  about  one-half  inch  between  the  edge  of  the  berth  and  the 
wall — a  total  open  space  of  about  36  square  inches.  Through  this 
wide  crevice  the  upper  berth  receives  a  large  part  of  its  air  supply, 
which  must  then  pass  inward  and  upward  across  the  berth  and  its 
occupant  toward  the  ventilator  exits. 

GENERAL    COMPARISONS. 

We  may  here  bring  together  the  comparative  results  for  the  car 
body  and  the  lower  and  upper  berths  in  the  three  classes  of  cars.  The 
general  averages  of  CO2  and  the  computed  air  supplies  are  as  follows: 

A.  Wood  cars  {with  deck-sash  construction). 

Natural  ventilation   (deck-sash  method)  : 

Body  of  car,  C02=7.32 ;  air  supply  to  car=29J00  cubic  feet  per  hour. 
Lower  berth,  C02=8.32 ;  air  supply  per  berth=l,390  cubic  feet  per  hour. 
Upper  berth,  C02=8.73 ;  air  supply  per  berth=l,270  cubic  feet  per  hour. 
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Exhaust  ventilation  (the  exhaust  method)  : 

Bociy  of  car,  C02=6.33;  air  supply  to  car— 40,600  cubic  feet  per  hour. 
Lower  berth,  C02=6.96;  air  supplj^  per  berth=2.030  cubic  feet  per  hour. 
Upper  berth,  CO;=7.19 ;  air  supply  per  berth=1.880  cubic  feet  per  hour. 

B.  Steel  cars  (constructed  tcithout  deck  sashes). 

Exhaust  ventilation : 

Body  of  car,  CO2=o.90';  air  supply  to  car=53,000  cubic  feet  per  hour. 
Lower  berth,  C02=6.76 ;  air  supply  per  berth=2.170  cubic  feet  per  hour. 
Upper  berth,  COs^T.OO;  air  supply  per  berth=2,000  cubic  feet  per  hour. 

The  comparisons  made  in  the  preceding  summary  will  be  made 
clearer  by  consulting  chart  1,  in  which  the  COg  and  the  equivalent 


CARBON   DIOXID 

VOLUMES     PER     10,000     OF    THEl  AIR 

9         8  7         6  5 


KIND  or  CAR 

METHOD 
VENTILATING 


AIR   SUPPLY 

CUBIC    PEET    PES    PERSON    PER    HOUR 

1000         2000         5000 


UPPER   BERTH 


BODY    OF    C.-\K: 


Chart  1. — Comparative  CO2  and  air  supply  of  the  berths  and  aisle  in  steel  cars  with 
exhaust  ventilation  and  in  wood  cars  with  exhaust  and  natural  ventilation. 

hourly  air  supplies  per  person  are  grouped  for  the  three  classes  of 
cars,  showing  their  relations  as  established  by  a  study  of  the  air  of 
the  aisle,  the  lower  berth,  and  the  upper  berth,  respectively.^ 

The  preceding  determinations  of  CO2  and  computations  of  air  sup- 
ply refer  to  the  running  car.  When  a  train  stops  the  active  ventila- 
tion is  much  reduced  and  the  CO2  rises.  It  may  finally  reach  a 
maximum  of  20  volumes  in  10,000,  thougli  it  usually  stops  around  15. 
This  rise  in  the  COo  is  generally  detected  within  a  very  short  time — 
one  or  two  minutes.  Upon  starting  again  the  air  supply  is  increased 
and  the  CO2  falls  rapidly.  In  working  out  the  series  of  observa- 
tions presented  in  this  and  the  previous  study  no  attention  was  paid 
to  stops  lasting  up  to  four  or  five  minutes ;  samples  taken  after  those 
of  longer  duration  have  been  dropped  out  of  consideration.  Had 
attention  been  confined  strictly  to  the  running  car,  the  results  would 
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Chart  2. — Graphic  representation  of  experiments  5  and  6,  showing  consistent  relation  of 
CO2  in  aisle  and  berths.  The  lower  heavy  line  represents  the  findings  in  the  aisle,  the 
upper  heavy  line  the  average  in  the  lower  berth,  and  the  heavy  broken  line  the  average 
in  the  upper  berth.  The  thin  broken  lines  trace  the  findings  in  individual  berths. 
The  relation  shown  here  is  that  which  usually  obtains. 
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be  changed  slightly ;  the  CO,  would  be  a  little  lower  and  the  equiva- 
lent air  supply  proportionately  higher. 

As  a  general  rule,  it  is  found  that  the  CO,  in  the  air  of  the  berths 
and  of  the  aisle  follow  each  other  consistently  in  successive  determi- 
nations; that  of  the  berths  averaging  a  little  higher,  as  would  be 
expected  from  the  fact  that  the  inflowing  air  from  end  passage^vays 


TIME 


Chart  3. — Graphic  representation  of  experiments  11  and  12,  sliowing  inconsistent  rela- 
tion of  COo  in  aisle  and  berths.  The  lower  heavy  line  connecting  open  circles  repre- 
sents the  findings  in  the  aisle,  the  upper  heavy  line  the  avernge  for  the  berths.  The 
lighter  lines  represent  individual  berths. 

is  not  likely  to  enter  them,  but  to  be  mixed  in  the  aisles  with  the 
contaminated  air  that  flows  out  from  them.  This  consistency  is  well 
shown  in  chart  2,  where  experiments  5  and  6,  selected  because  they 
show  the  longest  series  of  determinations,  are  graphically  represented. 
The  relation  represented  in  this  chart  is  that  which  generally  obtains, 
though  it  occasionally  happens  that  the  findings  are  so  varied  as  to 
show  little  if  any  of  such  consistency.  By  far  the  most  striking 
example  of  this  I  am  able  to  produce  is  shown  in  chart  3,  where  ex- 
periments 11  and  12  are  represented.  These  two  cars  were  on  the 
same  train  and  were  examined  at  approximately  the  same  time.  Two 
lower  berths  are  here  represented  where  the  COg  momentarily  reached 
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14  parts  per  10,000  of  air,  the  only  instances  but  one  in  which  it 
passed  12.  It  should  be  noted  also  that  lower  berth  No.  7,  shown  at 
the  right,  shows  the  highest  average  COg  (10.71  per  10,000)  of  any 
berth  of  the  whole  series.  It  is  the  only  one  reaching  an  average 
of  10  parts  per  10,000,  except  one  berth  in  experiment  22,  where  they 
all  ran  much  above  the  general  average. 

From  what  has  preceded,  it  is  seen  that  the  air  supply  to  the  breath- 
ing zone  of  the  steelcar,  constructed  without  deck  sashes,  is  mate- 
rially increased  over  that  of  cars  similarly  equipped  as  to  exhaust 
ventilating  devices,  but  built  with  deck  sashes  in  the  ordinary  way. 
This  increased  ventilation  is  much  more  noticeable  in  the  air  of  the 
aisles  than  in  that  of  the  berths;  it  results  in  a  somewhat  greater 
difference  between  the  CO2  of  the  aisle  and  berths  than  was  found  in 
the  previous  series,  which  is  interpreted  to  mean  thn.t  more  air  flows 
from  the  end  doors  and  passageway  windows  into  the  body  of  the 
car  by  reason  of  there  being  no  crevices  at  the  top  to  supply  the  ex- 
haust demand  of  the  ventilators.  It  is,  however,  probable  that  the 
power  of  exhaustion  developed  by  these  ventilators  is  very  slight  as 
measured  by  differences  of  the  internal  and  external  barometric  pres- 
sure. They  no  doubt  act  mainly  by  furnishing  a  ready  exit  and  con- 
tinuous outflow  of  that  air  forced  in  by  the  wind,  preventing  its 
damming  back  near  the  places  of  entrance.  In  this  way  a  constant 
upward  movement  of  the  incoming  air  is  assured,  and  this  leads  to  a 
constant  and  equalized  renewal  of  the  air  in  the  lower  levels. 

HYGIENIC   CONSIDERATIONS. 

The  principles  which  should  govern  the  application  of  ventilating 
procedures,  and  the  more  important  experimental  evidence  upon 
which  these  are  based,  have  been  previously  discussed.^"  It  is  not 
necessary  to  make  further  reference  to  the  history  and  literature  of 
the  subject  in  this  place. 

Until  very  recent  years  our  knowledge  of  the  hygienic  principles 
of  ventilation  has  been  exceedingly  imperfect,  and  our  opinions 
largely  erroneous.  It  must  be  confessed  that  the  subject  is  still  in  a 
rather  chaotic  condition ;  but  order  is  beginning  to  come  out  of  this 
chaos,  if,  indeed,  it  is  not  already  fully  established  for  those  who 
have  carefully  studied  the  excellent  experimental  Avork  of  many 
investigators  who  have  busied  themselves  to  answer  questions  con- 
cerning why  we  must  ventilate,  what  are  its  effects,  how  are  these 
produced,  and  upon  what  failures  depend.  Failures  there  have  been 
without  number,  and  these  too,  when,  according  to  the  hygienists, 
the  requisite  quantity  of  pure  air  was  introduced.    It  took  the  phys- 
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iologists  to  answer  our  questions  and  to  rid  us  of  old  and  erroneous 
conceptions.  The  subject  has  been  most  clearly  set  forth,  and  much 
valuable  experimental  evidence  has  been  added,  in  a  recent  communi- 
cation to  the  Royal  Society  of  Arts  hj  Prof.  Leonard  Hill,^^  of 
London. 

Upon  the  basis  of  well-controlled  experiments,  the  following  state- 
ments seem  to  be  entirely  warranted : 

1.  All  trustworthy  evidence  goes  to  show  that  the  normal  expired 
air  contains  no  volatile  poison^-  and  that  it  is  not  capable  of  harm- 
ing the  human  organism  when  rebreathed  under  the  ordinary  condi- 
tions of  ventilation. 

2.  The  increase  of  carbon  dioxide  and  the  decrease  of  oxygen 
have  nothing  to  do  with  the  ventilation  problem  under  normal  con- 
ditions or  with  the  subjective  or  objective  effects  of  close  air.  Carbon 
dioxide  is  a  necessary  constituent  of  the  air  of  the  lungs ;  it  is  not  to 
be  considered  as  a  poison  or  the  index  of  a  poison ;  it  is  a  convenient 
and  fairly  accurate  index  of  the  quantitative  air  supply. 

3.  Air  performs  for  the  human  body  a  physical  function  (heat 
abstraction)  which  is  quite  as  important  as  its  chemical  function 
(oxygen  supplying). 

4.  The  ordinary  defects  of  ventilation  lie  with  the  physical  func- 
tion of  the  air  and  not  with  the  chemical. 

5.  Temperature,  humidity,  and  air  movement  are  the  physical 
qualities  which  are  of  greatest  importance  in  this  relation. 

6.  The  success  of  ventilation  depends  upon  whether  or  not  these 
physical  qualities  of  the  air  are  so  regulated  as  to  maintain  its  phy- 
sical function  of  heat  abstraction  without  embarrassment  to  the 
reflex  mechanism  for  the  regulation  of  body  temperature.  "  The 
good  effects  of  efficient  ventilation  and  of  outdoor  air  depend  on 
the  coolness,  the  relative  humidity  and  the  motion  of  the  air,  and 
the  ceaseless  variation  of  these  qualities."     (Hill.) 

These  six  statements,  then,  are  the  main  items  of  the  code  which 
should  govern  attempts  to  ventilate.  We  may  not  go  into  the  prac- 
tical details  of  their  application  here,  but  it  will  be  noted  that  quan- 
tity of  air  as  a  measure  of  ventilation  efficiency  is  to  a  large  degree 
lost  sight  of,  while  the  physical  qualities  of  the  air  as  they  affect  its 
ability  to  absorb  body  heat  come  strongly  forward.  The  hygienic 
value  of  ventilation  for  the  purpose  of  supplying  chemically  pure 
air  is  much  less  than  has  been  generally  supposed.  It  should  now 
be  looked  upon  as  a  process  to  be  carried  out  in  the  interest  of  the 
heat  economy  of  the  body.  Metabolism  is  greatly  influenced  by  the 
rapidity  of  heat  dissipation  and  this  is  controlled  by  external  physical 
conditions. 

The  great  purpose  of  ventilation  is  the  maintenance  of  health. 
This  is,  in  general,  accomplished  by  the  maintenance  of  comfort,  for 
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to  maintain  a  comfortable  atmosphere  is  practically  to  maintain  a 
healthful  one.  To  this  end  the  regulation  of  temperature  and  air 
movement  are  of  the  greatest  interest  and  importance.  As  to  the 
necessity  of  adding  humidity  to  naturally  dry  air  which  has  not  been 
superheated  we  really  know  very  little.  Prof.  Hill "  has  expressed 
the  opinion  that  slight  but  constant  changes  of  temperature  and 
motion  in  the  surrounding  medium,  leading  to  constant  readjust- 
ments of  the  heat-regulating  mechanism  of  the  body,  are  a  very 
important  factor  in  obtaining  good  results;  and  he  very  justly  ob- 
jects to  the  impulsion  of  hot  air  into  a  room  as  "  the  most  objection- 
able of  all  systems  of  ventilation."  He  believes  that  "  a  cool  air 
and  radiant  heat  are  the  ideal."-  Cold  air  entering  in  small  jets, 
and  direct  radiation,  with  the  irregular  and  constantly  changing 
convection  currents,  fulfill  the  desired  conditions  well. 

It  is  on  such  a  basis  of  cause  and  effect  that  cars  ventilated  by  the 
method  we  have  been  considering  are  found  to  be  effectively  venti- 
lated from  the  standpoint  of  air  comfort  and  the  feeling  of  bodily 
well-being.  The  air  supply  is  always  adequate  to  prevent  monotony 
and  stagnation  in  the  aerial  envelope  of  the  skin,  yet  the  streams  of 
incoming  cold  air  are  individually  of  such  small  volume  and  take  on 
such  irregular  and  diffuse  movement  into  the  stiller  body  of  air 
within  that  the  discomfort  of  draughts  is  almost  entirely  avoided. 
There  was  no  report  of  discomfort — of  so-called  "  stuffiness  " — in  the 
series  of  cars  herewith  presented.  It  will  be  seen  by  consulting  the 
tables  that  their  temperatures  were  always  low.  When  trouble  arises, 
it  is  invariably  connected  with  too  much  heat.  Wlien  the  tempera- 
ture is  low,  ventilation  always  seems  to  be  good,  regardless  of  the 
amount  of  respiratory  contamination ;  when  the  temperature  is  high, 
ventilation  always  seems  to  be  bad,  regardless  of  the  chemical  purity 
of  the  air.  These  are  statements  which  have  been  amply  verified 
bj'  a  long  list  of  observations ;  comfort  and  air  purity  have  little  or 
no  relation,  but  comfort  and  air  temperature  and  motion  are  very 
closely  related.  The  delicate  sensory  nerves  of  the  skin  have  much 
to  do  with  the  feeling  of  comfort  or  discomfort.  The  judgment 
Arrived  at  by  means  of  our  sensations  is  in  the  main  a  correct  one; 
the  air  is  bad  or  it  is  good,  just  as  the  sensations  indicate,  but  it  is 
bad  or  it  is  good  in  a  physical  and  not  in  a  chemical  sense. 

*  Crowder :  A  Study  of  the  Ventilation  of  Sleeping  Cars,  Arch,  of  Int.  Med., 
1911,  vii,  85-133. 

'  The  Garland  Exhaust  Ventilator.     This  is  described  in  the  Railway  Age, 
1906,  xli,  847,  and  in  the  Railway  Age-Gazette,  1910,  1,  1757. 

*  The  problem  is  simple.    The  air  supply  is  inversely  as  the  respiratory  con- 
tamination.    It  may  be  computed  fi-om  the  following  equation : 

vp 
A= 

x—N 
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where  r=the  CO2  luoduced  by  oue  person  (cu.  ft.  i)er  hour), 
p=the  number  of  people  in  the  car, 
a7=the  proportion  of  CO3  found  in  the  air  of  the  car, 
A^=the  proportion  of  CO2  in  the  outside  air, 
aud-4.=the  air  supply  to  the  car  (cu.  ft.  per  hour). 

It  is  seen  that  vp  is  the  CO2  produced  by  the  occupants  and  x — 2V  is  the  respira- 
tory contamination.  We  may  substitute  known  values  for  the  letters  v  and  W" 
in  the  aboAe  equation.  The  amount  of  CO2  produced  by  one  person  will  average 
very  close  to  0.6  cubic  foot  per  hour,  and  the  average  proportion  of  CO2  in  the 
air  surrounding  trains  has  been  found  to  be  very  close  to  0.0004,  or  4  parts  in 
10.000."     Making  the  substitution  the  equation  becomes: 

O.Qp 

.4= 

a?— 0.0004 

Completing  the  computation  of  air  supply  for  various  assumed  proportions  of 
CO2  the  results  would  be,  when  the  space  is  occupied  by  one  person  only,  i.  e.. 
when  p  is  the  unit  1,  as  follows: 

CO2=0.0020  (resp.  contam.  =0.0016),  hourly  air  supply=    375  cubic  feet. 

CO2=O.0016  (resp.  contam. =0.0012),  hourly  air  supply  =    500  cubic  feet. 

CO2=0.00l2  (resp.  contam. =0.0008),  hourly  air  supply=    750  cubic  feet. 

CO2=0.0010  (resp.  contam.  =0.0006),  hourly  air  supply=l,000  cubic  feet. 

CO2=0.0009  (resp.  contam. =0.0005),  hourly  air  supply=l,200  cubic  feet. 

CO2=0.000S  (resp.  contam. =0.0004).  hourly  air  supply=l,500  cubic  feet. 

CO2=0.0007  (resp.  contam. =0.0003),  hourly  air  supply=2,000  cubic  feet. 

CO2=0.0006  (resp.  contam. =0.0002),  hourly  air  supply=3,000  cubic  feet. 

CO2=0.0005  (resp.  contam. =0.0001),  hourly  air  supply=6,000  cubic  feet. 

These  ^ame  figures  apply  to  a  room  with  any  number  of  occupants  provided  we 
add  "  per  person  "  after  "  hourly  air  supply."  In  order  for  the  air  to  maintain 
a  constant  respiratory  contamination  the  volume  supplied  must  be  multiplied  as 
often  as  we  multiply  the  occupants — the  air  supply  must  maintain  a  constant 
ratio  to  the  CO2  produced.  Each  person  will  contaminate  1,000  cubic  feet  of 
air  per  hour  to  the  extent  of  6  parts  of  CO2  in  10,000  of  air  (and  the  total  CO, 
will  be  10  parts  in  10,000).  One  person  will  need  simply  the  1,000  cubic  feet 
per  hour  if  the  contamination  is  to  be  held  at  this  '^vel;  50  will  need  1,000 
cubic  feet  each,  or  50,000  cubic  feet.  The  estimation  ot^^air  supply  to  a  car  must 
be  based  on  the  total  amount  of  CO2  produced  by  all  of  i  "^s  occupants. 

*  The  end  door  of  the  car  is  fitted  with  a  small  sliding  window,  which  may  be 
lowered  from  the  top  and  held  at  any  level  by  a  catch.  These  windows  are 
commonly  referred  to  as  "  drop  sashes."  In  regular  service  it  is  customary  to 
maintain  a  variable  opening  of  these  windows  in  order  to  facilitate  the  entrance 
of  fresh  air  from  the  vestibule.  During  the  first  10  experiments  they  were  let 
alone  as  found:  in  all  later  experiments  they  were  purposely  kept  closed  while 
observations  were  being  made.  ' 

An  examination  of  Table  I  will  show  that  only  twice — namely,  in  experiments 
9  and  10 — was  the  air  supply  markedly  affected  by  these  open  drop  sashes,  and 
in  these  cars  the  sashes  were  opened  widely.  These  two  cars  were  on  the  same 
train,  and  air  samples  from  the  two  were  collected  at  approximately  the  same 
time.  The  air  supply  in  these  two  instances  is  so  greatly  increased  as  to  show  a 
considerably  higher  average  air  supply  and  lower  CO2  for  the  small  group  of 
8  cars  which  had  some  opening  of  the  drop  sashes  than  for  the  others  in 
which  thei'e  was  no  opening  at  all.  The  averages  for  the  eight  cars  are:  C02, 
5.34;  occupants,  14.7;  equivalent  air  supply,  65,900  cubic  feet  per  hour.     The 
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averages  for  all  other  cars,  which  had  no  openings  in  the  end  doors,  are:  COj, 
5.90 ;  occupants,  16.8 ;  equivalent  air  supply,  53,000  cubic  feet  per  hour.  Leaving 
out  of  consideration  only  Nos.  9  and  10,  the  other  34  cars  show  the  following 
averages :  CO;,  5.85 ;  occupants,  16.3 ;  air  supply,  58,000  cubic  feet  per  hour.  It 
Is  seen  that  the  final  results  are  affected  only  slightly  by  including  in  the  gen- 
eral averages  the  findings  in  these  two  cars. 

The  general  averages,  as  above  noted  and  as  used  throughout,  are  found  by 
adding  together  all  single  observations  and  dividing  by  the  total  number  and  not 
by  adding  the  car  averages.  The  two  methods  will  often  give  slightly  different 
results,  but  the  difference  has  never  been  found  great  enough  to  make  material 
changes. 

'  These  figures  may  be  converted  into  terms  of  air  supply.  For  every  propor- 
tion of  CO:  in  the  air  there  is  an  equivalent  hourly  air  supply.  When  the  COa 
is  6  per  10,000  there  is  a  dilution  of  the  expired  air  which  would  be  maintained 
by  3.000  cubic  feet  of  fresh  air  per  hour ;  when  the  proportion  of  CO2  is  less 
than  6  per  10,000  there  must  be  more  than  3,000  cubic  feet  per  hour.  The  con- 
version gives  the  following  results : 

Per  cent. 

Lower  berths  showing  3,000  or  more  cubic  feet  per  hour 44.  39 

Lower  berths  showing  2.000  or  more  cubic  feet  per  hour 72.  20 

Lower  berths  showing  1,  500  or  more  cubic  feet  per  hour 84.  00 

Lower  berths  showing  1,000  or  more  cubic  feet  per  hour 97.90 

Lower  berths  showing  750  or  more  cubic  feet  per  hour 99.  65 

°  These  cars  were  Nos.  13,  22,  and  23.    The  last  two  were  on  the  same  train, 

and  samples  were  taken  in  them  at  approximately  the  same  time.     The  train 

was  running  directly  with  a  strong  wind.    Nos.  13  and  22  are  the  same  car,  on 

different  ti-ips. 

'  Converting  these  figures  into  terms  of  air  supply  as  in  Note  5 : 

Per  cent. 

Upper  berths  showing  3,000  or  more  cubic  feet  per  hour 32.  84 

Upper  berths  showing  2,000  or  more  cubic  feet  per  hour 59.  90 

Upper  berths  showing  1,500  or  more  cubic  feet  per  hour 83.  57 

Upper  berths  showing  1,000  or  more  cubic  feet  per  hour 97.  58 

Ui  per  berths  showing  750  or  more  cubic  feet  per  hour 100.  00 

*This  figure  applies  to  cars  which  have  no  opening  of  the  drop  sash  in  end 
doors,  as  the  equivalent  figures  in  the  other  groups  apply  to  cars  with  closed 
doors.     The  windows  are  closed  in  all  cases. 

8  Strictly,  there  is  no  proper  comparison  of  the  aisles  as  set  forth  in  this 
chart,  because  the  number  of  passengers  varied  for  the  different  classes  of  cars, 
and  as  this  number  varies  the  CO2  and  the  volume  of  air  per  person  will  also 
vary  in  like  ratio  with  any  given  air  supply  to  the  car.  The  variation  in  the 
average  number  of  passengers  for  the  different  classes  was,  however,  so  small  as 
to  make  this  direct  comparison  allowable.  In  the  steel  cars  from  which  the 
figures  are  drawn  the  average  was  16.3;  in  the  wood  cars  with  exhaust  ventila- 
tion, 15.7 ;  and  in  the  wood  cars  with  natural  ventilation,  16.4 ;  from  which  it 
is  seen  that  the  comparison  is  correct  to  within  a  small  fraction.  This  is  not 
greater  than  the  unavoidable  error  of  observation. 

"  In  the  article  referred  to  in  Note  1,  and  in  the  Report  of  the  Committee  on 
the  Ventilation  of  Cars,  Transactions  of  the  Section  on  Preventive  Medicine 
and  Public  Health  of  the  American  Medical  Association  at  the  Sixty-second 
Annual  Session,  A.  M.  A.,  Chicago,  1911,  p.  177. 

"Hill  and  Flack:  The  Influence  of  Ozone  in  Ventilation,  Jour,  of  the  Royal 
Society  of  Arts.  London,  Feb.  9.  1912,  Lx,  p.  344. 
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"Mention  should  be  made  in  this  connection  of  the  recent  wovk.  of  Rosenau 
and  Ainoss,  Organic  Matter  in  the  Expired  Breath  (Jour,  of  Med.  Research, 
1911,  XXV,  p.  35).  Upon  the  basis  of  the  very  delicate  anaphylactic  reaction 
they  have  made  experiments  which  would  seem  to  indicate  that  organic  bodies 
belonging  to  the  protein  group  may  be  present  in  the  breath  of  healthy  people, 
and  they  expi-ess  the  opinion  that  these  bodies  may  be  harmful  when  re- 
breathed. 

In  the  air  of  the  lungs  any  such  volatile  proteid  would  be  constantly 
present  in  50  or  100  times  greater  concentration  than  in  the  air  of 
occupied  rooms,  since  the  air  of  such  rooms  does  not  ordinarily  contain  moi'e 
than  1  or  2  per  cent  of  expired  air.  The  air  which  has  been  expelled  from 
the  alveoli  and  has  lodged  in  the  upper  air  passages  during  expiration,  is  drawn 
back  into  the  alveoli  during  inspiration.  The  volume  of  this  "  dead  space " 
amounts  to  about  one-third  of  the  volume  of  normal  inspiration ;  consequently, 
the  normally  inspired  air  is  about  one-third  expired  breath. 

The  reiuspiratiou  of  expired  air  appears  to  be  a  conservative  and  a  necessary 
process.  It  is  a  well-known  fact  tliat  the  pulmonary  ventilation  is  increased 
and  decreased  reflexly  to  maintain  a  relatively  constant  pressure  of  COj  (about 
5  per  cent  of  an  atmosphere)  in  the  alveolar  air.  Our  hypothetical  poison 
could  not  become  concentrated  in  the  surrounding  air  unless  the  CO2  also  be- 
came concentrated,  and  then  the  larger  resi^iratory  ventilation  due  to  the 
increased  CO2  would  affect  the  concentration  of  both  bodies  in  the  alveolar  air 
in  equal  proportion.  The  increase  in  pulmonary  ventilation  which  would  be 
made  necessary  by  the  presence  of  2  or  3  per  cent  of  expired  air  in  that  which 
is  being  breathed,  in  order  to  mautain  what  we  must,  in  the  nature  of  things, 
look  upon  as  the  normal  dilution  of  the  alveolar  air  is  very  small.  It  amounts 
to  no  more  than  3  or  4  per  cent,  whereas  tlie  possible  increase  is  as  many 
hundred  per  cent.  Such  an  increase  ought  to  lie  well  within  our  "margin  of 
safety." 


VORSCHPvIFTEN    FUR    DIE    DESINFEKTION    DER    STRASSEN-    UND 

EISENBAHNWAGEN. 

Sanitatsrat  Dr.  Gustav  Wagner,  Hilfsarbeiter  im  Kouiglich  Preussischen 
Ministerium  der  offentlichen  Arbeiten,  Yertrauensarzt  der  Koniglichen  Bisen- 
bahn-Direction,  Berlin,  Germany. 

Das  Gesetz,  betreffend  die  Bekampfung  gemeingef ahrlicher  Krank- 
heiten,  vom  80.  Juni  1900  ist  die  Grundlage  aller  derjenigen  Verord- 
i.'.ungen,  welche  im  Deutschen  Eeich  getrofFen  sind,  urn  auch  im  Ver- 
kehr  mit  rollendem  Material  jede  Gefahr  fiir  Verbeitung  von  ansteck- 
enden  Krankheiten  nach  Moglichkeit  zu  verhindern. 

Um  aber  die  notwendigen  Vorkehrnngsmassregeln  treffen  zu  kon- 
nen,  ist  es  vor  Allem  notwendig,  die  Kenntnis  von  dem  Vorkommen 
einer  Erkrankung  zu  erhalten,  deshalb  hat  der  Gesetzgeber  an  die 
Spitze  des  Gesetzes  die  Anzeigepflicht  gesetzt.  Der  Schluss  des  §  1, 
welcher  von  der  Anzeigepflicht  handelt,  sieht  es  aber  schon  vor,  dass 
die  Moglichkeit  des  Ortswechsels  die  Gefahr  der  Verschleppung  der 
Krankheit  heraufbeschwort.  Er  bestimmt  daher :  "  Wechselt  der 
Erkrankte  den  Aufenthaltsort,  so  ist  dies  unverziiglich  bei  der  Po- 
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lizeibehorde  des  bisherigen  imd  des  neuen  Aufenthaltsortes  zur  iln- 
zeige  zu  bringen." 

§  15  des  Gesetzes  bestimmt :  "  Die  Landesbehorden  sind  befugt,  fiir 
Ortschaften  und  Bezirke,  welche  von  einer  gemeingefahrlichen 
Krankheit  befallen  oder  bedrolit  sind,  *  *  *  4_  (ji^  in  der  Schif- 
fahrt,  der  Flosserei  oder  sonstigen  Transportbetrieben  beschaftigten 
Personen  einer  gesundheitspolizeilichen  Ueberwachung  zu  unterwer- 
fen  und  kranke,  krankheits-  oder  ansteckungsverdjichtige  Personen 
sowie  Gegenstande,  von  denen  anzunehmen  ist,  dass  sie  mit  dem 
Krankheitsstoffe  beliaf tet  sind.  von  der  Bef orderung  auszuschliessen." 

§  19  besagt :  "  Fiir  Gegenstande  und  Kaume,  von  denen  anzuneh- 
men ist,  dass  sie  mit  dem  Ansteckungsstoffe  behaftet  sind,  kann  eine 
Desinfection  angeordnet  werden. 

"  Fiir  Eeisegepack  und  Handelswaren  ist  bei  Aussatz,  Cholera  und 
Gelbfieber  die  Anordnung  der  Desinfection  nur  dann  zulassig,  wenn 
die  Annahme,  dass  die  Gegenstande  mit  dem  Krankheitsstoff  behaftet 
sind,  durch  besondere  Umstlinde  begriindet  ist." 

§  20  erwiihnt  zum  Schutz  gegen  die  Pest  Massregeln  zur  Vertilgung 
und  Fernhaltung  von  Ratten,  Mausen  und  anderem  Ungeziefer. 

§  24  handelt  von  den  Massregeln  zur  Verhiitung  der  Einschleppung 
der  gemeingefahrlichen  Krankheiten  aus  dem  Auslande :  Verbot  oder 
Beschrankung  des  Einlasses  von  dem  Personen-  oder  Fra chtverkehr 
dienenden  Fahrzeugen  u.  s.  w. 

Das  Preussische  Gesetz  betrelffend  die  Bekampfung  iibertragbarer 
Krankheiten  vom  28.  August  1905  iibertragt  dem  Staatsministerium 
die  Ermachtigung,  die  genannten  Verkehrsbeschrankungen  auch  bei 
Kornerkrankheit,  Riickfallfieber  und  Typhus  eintreten  zu  lassen. 
Disinfection  ist  nach  diesem  Gesetz  vorgeschrieben  bei  Diphtheric, 
iibertragbarer  Genickstarre,  Kindbettfieber,  Kornerkrankheit,  Riick- 
fallfieber,  Ruhr,  Scharlach,  Typhus,  Milzbrand  und  Rotz. 

Als  gemeingefahrliche  Krankheiten  gelten,  um  das  noch  nachzu- 
tragen:  Aussatz  (Lepra),  asiatische  Cholera,  Fleckfieber,  Gelbfieber, 
Pest  und  Pocken. 

Fiir  die  Tuberkulose  sind  besondere  Vorschriften  erlassen  durch 
die  Ausfiihrungsbestimmungen  zu  dem  Preussischen  Seuchengesetz. 

Die  Eisenbahn-Verkehrsordnung  bestimmt :  "  Die  Bef  orderung  von 
Pestkranken  ist  ausgeschlossen.  An  Aussatz,  Cholera,  Fleckfieber, 
Gelbfieber  oder  Pocken  erkrankte  oder  einer  dieser  Krankheiten 
verdachtige  Personen  werden  nur  dann  zur  Beforderung  zugelassen, 
wenn  die  beizubringende  Bescheinigung  des  fiir  die  Abgangsstation 
zustandigen  beamteten  Arztes  dies  gestattet;  sie  sind  in  besonderen 
Wagen  zu  bef ordern ;  fiir  Aussatzige  und  des  Aussatzes  Verdachtige 
geniigt  eine  abgeschlossene  Wagenabteilung  mit  getrenntem  Aborte." 
Letztere  Vorschrift  gilt  auch  fiir  an  Typhus,  Diphtherie,  Scharlach, 
Ruhr,  Masern  oder  Keuchhusten  leidende  Personen. 
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Der  Wagen,  in  welcliem  ein  Cholera-,  beziehungsweise  Pocken-, 
beziehimgsweise  Fleckfieberkranker  sich  befimden  hat,  ist  sofort 
ausser  Dienst  zu  stellen  iind  der  niichsten  geeigneten  Station  zur 
Desinfection  zu  iibergeben. 

Die  Anweisimg  iiber  die  Behandlung  der  Eisenbahn-,  Personen- 
und  Schlafwagen  bei  Cholera-,  beziehungsweise  Pest-,  beziehungs- 
weise Pocken-,  beziehungsweise  Fleckfiebergefahr  lautet:  1.  Wah- 
rend  eines  Cholera-,  beziehungsweise  Pest-,  beziehungsweise  Pocken-, 
beziehungsweise  Fleckfieberausbruchs  im  Inlande  oder  in  einem 
benachbarten  Gebiet  ist  fiir  besonders  sorgfiiltige  Reinigung  und 
Liiftung  der  dem  Personenverkehr  dienenden  Wagen  Sorge  zu 
tragen:  es  gilt  dies  namentlich  in  Bezug  auf  Wagen  der  3.  und  4. 
Klasse,  welche  zur  Massenbeforderung  von  Personen  aus  einer  von 
der  Cholera,  beziehungsweise  der  Pest,  beziehungsweise  den  Pocken, 
beziehlmgs^veise  dem  Fleckfieber  ergriffenen  Gegend  gedient  haben. 

Zusatz  bei  Cholera :  Die  in  den  Ziigen  befindlichen  Bediiifnisan- 
stalten  sind  regelmiissig  zu  desinfizieren  und  zu  dem  Zwecke  die 
Tricliter  und  Abfallrohre  nach  Reinigung  mit  Kalkmilch  zu  bestrei- 
chen,  die  Sitzbretter  mit  Kaliseifenlosung  zu  reinigen  (vergleiche 
Ziffer  2). 

2.  Ein  Personenwagen,  in  welchem  ein  Cholera-,  beziehungsweise 
Pest-,  beziehungsweise  Pocken-,  beziehungsweise  Fleckfieberkranker 
sich  befunden  hat,  ist  sofort  ausser  Dienst  zu  stellen  und  der  nachsten 
mit  den  notigen  Einrichtungen  versehenen  Station  zur  Desinfection 
zu  iiberweisen,  welche  in  nachstehend  angegebener  Weise  zu 
bewirken  ist. 

Etwaige  grobe  Verunreinigungen  im  Innem  des  Wagens  sind 
durch  sorgfaltiges  und  wiederholtes  Abreiben  mit  Lappen,  welche 
mit  Karbolsaurelosung  befeuchtet  sind,  zu  beseitigen.  Alsdann  sind 
die  Liiufer,  Matten,  Teppiche,  Vorhange  und  beweglichen  Polster 
abzunehmen,  in  Tiicher,  welche  mit  Karbolsaurelosung  stark  ange- 
feuchtet  sind,  einzuschlagen  und  der  Dampfinfection  zu  unterwerfen. 
Ein  vorheriges  Ausklopfen  dieser  Gegenstande  ist  zu  vermeiden. 
Gegenstande  aus  Leder,  welche  eine  Dampfdesinfection  nicht  ver- 
tragen,  sind  mit  Karbolsaurelosung  griindlich  abzureiben.  Dem- 
nachst  ist  der  Wagen  durchweg  einer  griindlichen  Reinigung  zu 
unterwerfen,  wobei  seine  abwaschbaren  "^eile  mit  Karbolsaurelosung 
zu  behandeln  sind,  und  sodann  in  einem  warmen,  luftigen  und 
troeknen  Raume  mindestens  drei  Tage  aufzustellen. 

Die  bei  der  Reinigung  verwendeten  Lappen  sind  zu  verbrennen. 

Zur  Herstellung  der  Karbolsaurelosung  wird  1  Gewichtsteil  ver- 
fliissigte  Karbolsaure  (Acidum  carbolicum  liquef actum  des  Arz- 
neibuchs  fiir  das  Deutsche  Reich)  mit  30  Gewichtsteilen  Wasser 
ffemischt. 
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Zusatz  bei  Cholera :  Zur  Herstellung  von  Kalkmilch  wird  1  Raum- 
teil  frisch  gebrannter  Kalk  (Aetzkalk,  calcaria  usta)  mit  4  Raum- 
teilen  "Wasser  gemischt,  imd  zwar  in  folgender  Weiss:  Der  Kalk 
wird  in  ein  geeignetes  Gefass  gelegt  und  zunachst  mit  f  Raumteilen 
Wasser  durch  Besprengen  unter  stetem  Umriihren  geloscht.  Nach- 
■dem  der  Kalk  zu  Pulver  zerfallen  ist,  wird  er  mit  dem  iibrigen 
Wasser  zu  Kalkmilch  verriihrt. 

Zur  Herstellung  von  Kaliseifenlosung  werden  3  Gewichtsteile  Seife 
(sogenannte  Schmierseife  oder  griine  Seife  oder  schwarze  Seife)  in 
100  Gewichtsteilen  siedend  heissen  Wassers  gelost  (z,  B.  i  Kg.  Seife 
in  17  Litem  Wasser).     Die  Losung  ist  heiss  zu  verwenden. 

3.  Ist  ein  Sclilafwagen  von  einem  Cholera-,  beziehungsweise  Pest-, 
beziehungsweise  Pocken-,  beziehungsweise  Fleckfieberkranken  benutzt 
worden.  so  muss  die  wahrend  der  Fahrt  gebrauchte  Wiische  desin- 
fiziert  werden.  Zu  diesem  Zwecke  ist  sie  in  Tiicher,  welche  mit 
Karbolsaurelosung  stark  befeuchtet  sind,  einzuschlagen  und  alsdann 
so  in  ein  Gefass  mit  Karbolsaurelosung  zu  legen,  dass  sie  von  der 
Fliissigkeit  vollstiindig  bedeckt  wird ;  f riihestens  nach  zwei  Stunden 
ist  dann  die  Wiische  mit  Wasser  zu  spiilen  und  zu  reinigen.  Zur 
Wasche  sind  zu  rechnen :  Die  Laken,  die  Beziige  der  Bettkissen  und 
der  Decken  sowie  die  Handtlicher.  Die  Desinfection  des  Wagens 
selbst  hat  in  der  unter  ZilTer  2  vorgeschriebenen  Weise  zu  erfolgen; 
dabei  sind  jedoch  auch  die  von  dem  Kranken  benutzten  Bettkissen, 
Decken.  und  beweglichen  Matratzen  in  der  dort  angegebenen  Weise 
einzuschlagen  und  alsdann  der  Dampfdesinfection  zu  unterwerfen. 
Statt  der  Desinfection  mit  Karbolsaurelosung  kann  die  Wasche  auch 
der  Dampfinfection  unterworfen  werden. 

Fiir  den  Fall,  dass  es  sich  als  notwendig  erweisen  sollte,  einen 
Schlafwagenlauf  ganzlich  einzustellen,  bleibt  Bestimmung  vorbehal- 
ten. 

4.  Die  vorstehenden  Bestimmungen  finden  sinngemasse  Anwendung 
bei  Erkrankungen  von  Zug-  und  Postbeamten  in  den  von  ihnen  be- 
nutzen  Gepiick-  und  Postwagen. 

Zusatz  bei  Pocken :  Zur  Reinigung  und  Desinfection  diirfen  nur 
solche  Personen  verwendet  werden,  welche  die  Pocken  iiberstanden 
haben  oder  sich  sofort  der  Impfung  oder  Wiederimpfung  unter- 
Wfirfen. 

5.  Die  mit  der  Desinfection  beauftragten  Arbeiter  haben  jedesmal. 
wenn  sie  mit  inficierten  Dingen  in  Beriihrung  gekommen  sind,  die 
Hande  durch  sorgfaltiges  Waschen  mit  Karbolsaurelosung  zu  des- 
infizieren  und  sich  sonst  griindlich  zu  reinigen.  Es  empfiehlt  sich, 
dass  die  Desinfectoren  Avaschbare  Oberkleider  tragen;  diese  sind  in 
derselben  Weise  wie  die  Wasche  aus  den  Schlafwagen  zu  desin- 
fizieren. 
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Diese  Gesetze  geben  eine  Gewahr  dafiir,  dass  Seuchen  und  iiber- 
tragbare  Krankheiten  an  ihrer  Verbreitnng  nach  Moglichkeit  ver- 
hindert  werden.  doch  kommt  es  auf  die  Aiisfiihrung  derselben  und 
besonders  auf  eine  sachgemasse  und  erfolgreiche  Desinfection  an. 

Es  hat  sich  nun  bei  der  Ausfiihrung  der  Desinfection  lierausge- 
stellt,  dass  es  nicht  moglich  ist,  durch  die  gewohnlichen  Desinfec- 
tionsmassregeln  eine  vollkommene  Keimfreiheit  namentlicli  in  den 
mit  Polsterungen  versehenen  Wagen  zu  erzielen,  ohne  dass  das  Ma- 
terial, das  desinfiziert  werden  soil,  immer  vor  Schaden  oder  Ver- 
nichtung  bewalirt  wird.  Deshalb  ist  die  Preussisch-Hessische  Eisen- 
bahnverwaltung  dazu  iibergegangen,  in  mogliclist  luftleerem  Raum 
durch  Austrocknung  unter  Zufiihrung  von  Formalindiimpfen  die 
Keime  abzutoten.  Gleichzeitig  dient  diese  Art  der  Desinfection 
ganzer  Wagen  auch  der  Abtotung  makroskopischen  Ungeziefers  und 
seiner  Eier.  Die  Einschleppung  desselben  ist  bei  dem  internationalen 
Charakter  des  Verkehrs  selbst  in  den  Wagenklassen,  welche  iDegiiter- 
tere  Personen  zu  benutzen  pflegen,  nicht  zu  vermeiden. 

Diese  Desinfection  ganzer  Eisenbahn-Personenwagen  wird  durch 
einen  in  der  Hauptwerkstatt  Potsdam  aufgestellten  Desinfectionsap- 
parat,  der  mit  einem  KostenaufAvand  von  rund  79-80,000  M.  von  der 
Firma  Julius  Pintsch,  Aktiengesellschaft  in  Berlin  hergestellt  ist, 
bewirkt. 

Auch  zu  Zwecken  der  Austrocknung  von  Holzern  oder  Wagenteilen 
und  dergleichen  Massregeln,  die  sich  im  Betriebe  der  Eisenbahn- 
Werkstatte  oft  als  notwendig  herausstellen,  ist  der  Apparat  gut  zu 
verwenden. 

Der  Apparat  besteht  aus  einer  zylindrischen,  gusseisernen  Kam- 
mer,  in  welche  der  Eisenbahnwagen  auf  Schienen  hineingeschoben 
wird.  Die  Lange  dieser  Kammer  betragt  etwa  23  Meter  und  der 
lichte  Durchmesser  5  Meter. 

Die  Kammer  kann  durch  eine  Luftpumpe  nahezu  luftleer  gemacht 
werden.  Dementsprechend  ist  die  Starke  der  Wandungen  bemessen. 
Ebenso  ist  dafiir  gesorgt,  dass  die  Eigenlast  der  eingeschobenen 
AVagen  nicht  imstande  ist,  eine  Deformation  der  Kammer  zu  verur— 
sachen.  Geschlossen  ist  die  Kammer  an  der  Hinterwand  mit  einer 
festen,  nach  innen  gewolbten,  teils  geschweissten,  teils  genieteten 
Flusseisenblechkappe.  Eine  gleiche  Kappe,  die  jedoch  durch  einen 
vor  der  Einfahrtsoffnung  aufgestellten  Krahn  von  einem  Manne 
bewegt  werden  kann,  dient  ziun  Verschluss  der  Einfahrtsoffnung  und 
wird  durch  Klappschrauben  an  den  Rand  des  Langkessels  gedriickt. 

Durch  ein  an  der  Seite  des  Langkessels  angebrachtes  starkes  Fen- 
sterchen  kann  man  ein  in  dem  Innern  des  Kessels  angebrachtes 
Thermometer  beobachten,  welches  die  in  dem  Innern  entwickelte 
Warme  anzeigt.  Die  Erwarmung  des  Innenraumes  geschieht  durch 
Heizschlangen,  Avelche  an  den  Innenwanden  des  Kessels  halbring- 
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formig  heriimlaufen.  Der  Dampf  t'ritt  in  diese  Heizschiangen  durch 
€in  oberes  durch  den  Kessel  laufendes  und  mit  ihnen  verbiindenes 
Hauptrohr  ein.  Hierdurch  kann  das  Innere  des  Kessels  auf  -f-  60 
Grad  C-erwarmt  werden.  Die  normale  Warme  von  +50  Grad, 
"welche  beim  Betrieb  des  Apparates  stiindig  erhalten  wird,  wird  in 
einer  Stimde  erreicht,  wahrend  ein  vollstandiges  Durchwarmen  des 
eingeschobenen  Wagens  erst  nacli  imgefahr  5  Stimden  erreicht  wird. 
Dies  ist  die  Temperatur,  welche  nicht  iiberschritten  werden  darf, 
sollen  nicht  die  lackierten  und  poherten  Teile  des  Wagens  beschiidigt 
werden. 

Das  zur  Desinfection  notwendige  Formalin — 5  Kg.  sind  notwen- 
dig  fiir  einen  Wagen — wird  aus  dem  Verdamfer  im  Innern  des  Kes- 
.sels  durch  Schlauche  bei  in  die  Hohe  gezogenen  Fenstern  durch  die 
Ventilationsklappen  gegen  die  Decke  des  Wagens  geleitet,  um  hier 
zuerst.  bevor  es  zum  Bod  en  sinld;,  etwaige  Keime  anzutoten.  Es  hat 
sich  niimlich  durch  Versuche,  welche  das  Kaiserliche  Eeichsgesund- 
heitsamt  anstellte,  und  die  noch  nicht  abgeschlossen  sind.  herausge- 
stellt,  dass  Keime  an  der  Decke  nicht  getotet  wurden,  wenn  das 
Formalin  durch  die  geoffneten  Fenster  an  ihrem  unteren  Teil  ein- 
geleitet  wurde.  Das  Formalin  sank  zu  Boden  und  erreichte  mit 
seiner  abtotenden  Wirkung  nicht  die  unter  der  Decke  oder  in  den 
Gepacknetzen  untergebrachten  Keime. 

Unter  der  Einwirkung  der  Erwiirmung,  der  Luftverdiinnung  und 
des  Formalins  verbleibt  der  Wagen  bis  zu  12  Stunden.  Vor  dem 
OeiFnen  wird  durch  ein  Ventil  Luft  in  die  Kammer  gelassen. 

Jede  andere  Desinfection  hat  sich  als  viel  teurer  herausgestellt, 
ohne  eine  grossere  Sicherheit  fiir  Gewahrleistung  voUkommener  Ab- 
totung  aller  Keime  zu  bieten. 

Zur  Bedienung  ist  nur  ein  Mann  notwendig. 

Unter  BeriicksichtigTing  der  Betriige  fiir  Verzinsung  des  Anlage- 
kapitals  und  der  Amortisation  betragen  die  Kosten  fiir  die  Desinfec- 
tion eines  Wagens  etwa  35  M.,  ohne  die  genannten  Betriige  20  M. 

Die  friiher  betriebene  Reinigimg  der  Wagen  beanspruchte  das 
zehnfache  an  Lohnausgaben,  ohne  eine  Sicherheit  fiir  eine  einwand- 
freie  Reinigung  zu  geben. 

An  einem  Arbeitstage  konnen  durch  den  Apparat  zwei  Wagen 
vollkommen  desinfiziert  werden.  Das  ist  natiirlich  nicht  ausreichend 
fiir  das  gesamte  rollende  Material  der  Verwaltung.  Es  ist  daher  das 
Bestreben  nur  zu  begriissen,  ausser  dem  einen  Apparat  in  Potsdam 
noch  weitere  4  Apparate  an  dem  4  aussersten  Ecken  des  Verwaltungs- 
bezirke  aufzustelien,  wenn  erst  die  Versuche  des  Reichsgesundheits- 
amtes  zum  Abschluss  gekommen  sein  werden. 

Die  zentrale  Lage  des  jetzigen  Apparates  ist  zu  Versucliszwecken 
sehr  geeignet.  Fiir  den  praktischen  Gebrauch  diirfte  es  sich  aber 
ganz  besonders  empfehlen,  auch  noch  an  denjenigen  Orten  Apparate 
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aufzustellen.  an  T\-elchen  die  Wagen  die  Grenzen  eines  Nachbarlandes 
iiberschreiten. 

Die  Desinfection  der  Strassenbahnwagen  unterliegt  den  nach  den 
Yerschriften  des  Reichsgesetzes,  betreffend  die  Bekampfimg  gemein- 
gefiihrlicher  Krankheiten  vom  30.  Juni  1900,  und  des  Preussischen 
Gesetzes.  betreffend  die  Bekiimpfung  iiberlragbarer  Krankheiten 
vom  28.  August  1905,  erlassenen  polizeilichen  Verordnungen  der  ein- 
zelnen  Gemeinden,  ebenso  die  aller  iibrigen  Fuhrwerke. 

Der  Desinfection  von  Automobilen  und  anderen  Fuhrwerken  ste- 
hen  dieselben  Schwierigkeiten  gegeniiber  wie  der  Desinfection  gan- 
zer  Eisenbahnwagen,  mag  es  nun  sich  um  frei  oder  auf  Schienen 
laufende  handeln.  Flir  Strassenbahnwagen  miissen  ahnlich  grosse 
Desinfectionsapparate  beschafft  werden,  wie  fiir  Eisenbahnwagen. 

Der  nachstliegendste  Gedanke  war  fiir  Krankenwagen  derartige 
Apparate  zu  beschaffen.  Natiirlich  traten  diesem  Gedanken  die 
Stadte  naher.  welche  das  Krankentransportwesen  stadtisch  organi- 
siert  hatten  durch  Beschaffung  stadtischer  Krankenwagen  und 
Krankenautomobile,  welche  durch  Mannschaften  der  Feuerwehr 
bedient  werden.  Die  Notwendigkeit,  diese  stadtischen  Fuhrwerke 
standig  desinfiziert  zu  erhalten,  musste  zu  der  Erbauung  einer  Des- 
infectionsanlage  fiir  ganze  Wagen  fiihren.  So  hat  denn  die  Stadt,  in 
der  ich  die  Ehre  hatte,  als  Stadtrat  die  Uebernahme  des  Kranken- 
transportwesens  in  staedtische  Verwaltung  in  die  Wege  zu  leiten  und 
auszufiihren,  den  weiteren  Schritt  getan  undeine  Desinfectionsanstalt 
fiir  ganze  Wagen  errichtet,  in  erster  Linie  fiir  ihre  Krankenwagen 
und  Krankenautomobile,  dann  aber  auch  fiir  andere  dem  offentlichen 
Verkehr  dienende  Fuhrwerke,  die  ja  auch  dem  Desinfectionszwang 
unterliegen. 

Diese  Stadt,  Berlin-Schoneberg,  hat  von  der  Firma  Lautensch lager 
in  Berlin  in  ihrer  neuerbauten  Desinfectionsanstalt  einen  Wagen- 
und  Automobil-Desinfector  aufstellen  lassen,  welcher  nicht  den  kreis- 
formigen  Querdurchschnitt  des  Apparates  der  Firma  Pintsch  hat, 
sondem  rechteckig  mit  abgerundeten  Ecken  ist  und  bogenformig 
ausgeschweifte,  nach  innen  convexe  Seiten  hat.  gewissermassen  also 
aus  vier  mit  einander  vereinigten  Rohren  besteht,  deren  einander 
zugekehrte  Seiten  entfernt  sind.  Es  soil  dadurch  an  Raum  gespart 
und  eine  grossere  Stabilitat  bei  leichterer  Ausf  iihrung  erzielt  werden. 

Ob  dies  tatsachlich  der  Fall  ist,  darf  wohl  den  Technikern  zur 
Entscheidung  iiberlassen  werden.  Die  Sachverstandigen  der  Konig- 
lichen  Eisenbahn  verwaltung  haben  sich  bisher  nicht  da  fiir  aus- 
sprechen  konnen. 

Der  Apparat  ist  in  Berlin-Schoneberg  erst  zu  kurze  Zeit  in  Ge- 
brauch,  als  dass  ein  endgiiltiges  Urteil  dariiber  abgegeben  werden 
kann.     Wie  ich  hore  und  wie  es  auch  selbstverstandlich  erscheint, 
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werden  die  Versuche  in  Berlin-Schoneberg  mit  Eifer  betrieben,  nm 
die  Leistungsfiihigkeit  des  Apparates  festzustellen. 

Die  Angaben  iiber  den  Desinfectionsapparat  der  Koniglichen 
Eisenbahnverwaltimg  habe  ich  zum  Teil  milndlich  von  Herrn  Ge- 
heimen  Baurat  Schumacher  in  Potsdam  erhalten  iind  zimi  Teil  seiner 
Schrift,  "  Die  Desinfection  der  Eisenbahn-Personenwagen  in  den 
Werkstiiten,"  entnommen.  Ich  erlaiibe  mir  daher  ihm,  dessen  eif- 
rigem  Bemiihen  wir  diesen  xVpparat  zum  grossesten  Teil  verdanken, 
an  dieser  Stelle  meinen  aufrichtigen  Dank  auszusprechen  fiir  die 
Unterstiitzung,  welche  er  mir  bei  meinen  Bestrebungen,  mich  zu  be- 
lehren,  zuteil  werden  liess. 

Wenn  ich  zum  Schlusse  meiner  Ausfiihrungen  mir  erlauben  darf 
ans  dem  Gesagten  die  Nutzanwendung  zu  ziehen,  so  fasse  ich  diese  in 
folgenden  Siitzen  zusammen: 

1.  Die  Bekiimpfung  der  Seuchen  und  iibertragbaren  Krankheiten 
muss  in  alien  Landern  eine  ahnliche  gesetzliche  Regelung  erfahren 
wie  in  Deutschland. 

2.  Insbesondere  ist  die  Desinfection  aller  dem  offentlichen  Verkehr 
dienenden  Fuhrwerke:  mit  Pferden  bespannte  Wagen,  Automobile, 
Strassenbahn-,  Hoch-  und  Untergrundbahnwagen  gesetzlich  zu  ver- 
langen. 

3.  Am  besten  dienen  diesem  Zwecke  Desinfectionsanstalten  fiir 
ganze  Wagen. 

4.  Fiir  den  Eisenbahnverkehr  empfiehlt  es  sich  einen  zentralgele- 
genen  Ort  mit  einem  solchen  Apparat  zu  versehen,  dann  aber  auch 
solche  Orte,  an  denen  die  Wagen  die  Landesgrenze  iiberschreiten. 

5.  Auch  in  den  Stadten  sind  derartige  Desinfectionsanstalten  fiir 
ganze  Fuhrwerke,  auch  fiir  Strassenbahn-  und  Hoch-  und  Unter- 
grundbahnwagen  zu  errichten. 


THE  HYGIENE  OF  THE  TRANSPOETATION  OF  ANIMAL-FOOD  PROD- 
UCTS BY  RAIL,  BOAT,  AND  WAGON  IN  THE  UNITED  STATES. 

RoBEBT  M.   Chapin,   Senior  Biochemist,   Bureau   of  Animal   Industry,  United 
States  Department  of  Agriculture. 

The  hygiene  of  the  transportation  of  animal-food  products  is 
closely  allied  to  the  hygiene  of  storage.  A  refrigerator  vessel  is 
essentially  a  floating  cold-storage  warehouse;  a  refrigerator  car,  an 
ambulatory  icebox.  Therefore,  broadly  speaking,  the  principles  of 
hygiene  which  guide  to  correct  practice  in  storage  will  guide  to  cor- 
rect practice  in  transportation. 

Nevertheless,  it  bj'  no  means  follows  that  identity  of  hygienic  prin- 
ciple should  result  in  identity  of  practice.    A  storage  warehouse  is 
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not  rigorously  limited  in  height,  weight,  spaciousness,  and  all  details 
of  construction  and  management.  It  possesses  a  large  flexibility  of 
response  to  hygienic  demands.  But  the  vessel  and  the  car,  even  if 
used  exclusively  for  refrigerator  service,  still  remain  a  vessel  and  a 
car,  and  in  design,  construction,  and  management  must  yield  to  limi- 
tations thereby  inexorably  imposed. 

Since,  then,  neither  storage  facilities  nor  hygienic  control  during 
transportation  can  ever  equal  those  possible  in  stationary  storage 
structures,  it  follows  that  the  first  and  distinctive  demand  of  hygiene 
is  rapid  transportation.  If  foods  must  be  exposed  to  conditions  not 
to  be  entirely  commended,  though  not  to  be  avoided,  the  duration 
of  such  exposure  should  be  reduced  to  the  minimum. 

The  further  general  requirements  of  hygiene  are  naturally  those 
common  to  all  storage  repositories  of  food  products;  first,  that  only 
properly  selected  and  prepared  goods  be  received  at  all;  second,  the 
maintenance  of  cleanliness,  drj^ness,  and  an  even  low  temperature. 

Since  the  problems  involved  are  preeminently  practical  ones,  we 
may  best  proceed  by  a  survey  of  the  methods  of  transportation  in 
present  actual  use  which  do  most  nearly  meet  the  requirements  of 
hygiene.  We  may  thus  not  only  observe  what  has  been  accom- 
plished in  this  direction,  but  may  likewise  become  familiar  with  the 
practical  conditions  to  be  faced,  failing  which  knowledge  even  the 
rarest  scientific  mind  is  in  no  strategic  position  either  properly  to 
estimate  the  present  or  to  improve  the  future. 

The  magnitude  of  the  fresh-beef  industry,  the  long  distances  fresh 
beef  is  normally  transported,  its  high  money  value,  its  susceptibility 
to  unfavorable  conditions,  and,  lastly,  the  high  quality  of  product 
demanded  by  the  average  consumer,  combine  to  render  the  transpor- 
tation of  this  commodity  illustrative  of  the  best  practice  in  vogue 
at  the  present  time.  Therefore,  the  transportation  of  fresh  beef  has 
been  selected  for  detailed  treatment. 

Needless  to  say,  the  beef  which  is  the  subject  of  our  study  has  been 
prepared  in  an  establishment  operating  under  Government  inspec- 
tion, so  that  the  product  is  assuredly  sound  and  clean.  It  has  been 
in  the  cooler,  as  the  packers  term  their  large  storage  rooms,  held  at 
a  temperature  just  above  the  freezing  f)oint  of  water,  until  thoroughly 
chilled  throughout,  and  has  been  dressed  into  quarters,  each  one  of 
which  bears  in  several  places  the  inspection  mark  of  the  Bureau  of 
Animal  Industry  stamped  in  purple  ink. 

The  refrigerator  car  in  which  it  is  to  begin  its  journey  is  out- 
wardly, by  necessity,  of  the  standard  form  of  ordinary  large  box  car 
in  use  in  this  country.  One  first  notices  the  difference  in  the  massive 
tight-fitting  doors;  next,  in  the  heavy  insulated  walls;  and,  finally, 
in  the  clean  varnished  surface  of  matched  boards  whirh  line  the 
interior.     Parallel  rows  of  galvanized  iron  piping  attached  to  the 
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roof  will  receive  hooks  from  which  will  hang  the  meat.  At  the  ex- 
treme ends. of  the  car  are  the  ice  bunkers,  tanks  of  galvanized  iron 
of  varying  form,  but  in  any  case  extending  from  the  roof  nearly  to 
the  floor.  Access  to  the  interior  of  the  ice  bunkers  is  only  through 
hatches  on  the  outside  of  the  roof,  and  drainage  is  carried  off  by 
pipes  through  the  floor.  Thus  ice  compartments  and  meat  compart- 
ments are  entirely  separate,  and  the  cold  air  which  passes  over  the 
meat  comes  from  a  galvanized  iron  surface,  and  not  from  melting 
ice.  A  board  partition  across  the  end  of  the  car  several  inches  in 
fi'ont  of  the  bunkers,  but  extending  to  within  only  about  a  foot  of 
the  floor  and  roof,  protects  the  meat  nearest  the  bunkers  from  freez- 
ing and  promotes  circulation  of  air  throughout  the  interior. 

Before  use  the  cars,  thoroughly  cleaned  and  aired,  are  "  precooled  " 
by  keeping  the  bunkers  filled  with  a  mixture  of  ice  and  salt  for  a  day 
or  two,  so  that  at  the  time  of  loading  the  interior  temperature  is  close 
to  or  even  below  the  freezing  point  of  water.  The  car  is  run  beside  a 
platform  upon  which  opens  a  door  from  the  cooler,  and  a  procession 
of  quarters  of  beef  moves  majestically  out  of  the  cooler,  each  quarter 
swinging  from  a  wheeled  hook  traveling  on  an  overhead  rail.  To 
lift  it  off,  carry  it  in,  and  hang  it  up  needs  so  little  time  that  ex- 
posure to  an  unrefrigerated  atmosphere  has  to  be  counted  in  seconds. 
Once  inside,  the  beef  is  packed  compactly  to  prevent  chafing  when 
the  car  is  in  motion.  There  is  plenty  of  space  at  top  and  bottom  for 
air  circulation,  and  of  course  innumerable  vertical  channels  between 
the  irregularly  shaped  quarters.  Very  commonly  the  car  is  not  filled 
solidly  with  beef,  but  carries  a  mixed  cargo — dressed  lambs,  pork  cuts, 
cured  and  smoked  meats,  lard — in  fact,  any  of  the  numerous  prod- 
ucts of  the  packing  house.  This  system  of  loading  tends  to  overcome 
one  drawback  to  the  refrigerator  car,  namely,  different  temperatures 
at  different  points  in  the  car.  Nearest  the  ice  bunkers  the  tempera- 
ture may  be  below  freezing,  and  at  this  point  can  be  placed  such 
products  as  either  demand  or  are  not  injured  by  a  freezing  tempera- 
ture. Again,  at  the  center  of  the  car  the  temperature  may  be  higher 
than  is  desirable  for  fresh  beef  but  low  enough  for  the  storage  of 
such  products  as  lard  and  cured  meats. 

Needless  to  say,  the  car  and  every  article  going  into  it  are  subject 
to  inspection  by  the  Bureau  of  Animal  Industry,  and  a  certificate 
stating  that  the  product  has  been  inspected  must  be  delivered  to  the 
railroad  company  along  with  the  shipment.  In  the  large  centers 
trains  are  daily  made  up  of  such  cars  gathered  from  various  estab- 
lishments, and  are  hurried  east,  requiring  about  three  days  from  Chi- 
cago to  the  coast,  approximately  1,200  miles.  During  the  trip  the 
cars  are  three  times  reiced,  with  an  appropriate  mixture  of  ice  and 
salt,  at  depots  maintained  for  the  purpose,  so  that  the  beef  arrives  at 
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its  destination  at  a  temperature  very  little,  if  any,  above  that  at 
which  it  left  the  cooler. 

Unloading  is  simply  the  reverse  of  loading,  the  beef  being  swung 
to  an  overhead  rail  and  run  directly  into  the  receiving  cooler,  sub- 
ject, of  course,  to  inspection  to  insure  its  continued  soundness. 

In  spite  of  heavy  home  consumption,  some  small  part  of  our  beef 
supply  still  finds  its  way  across  the  Atlantic  Ocean.  Its  history  up 
to  the  point  of  embarkation  is  as  already  described,  except  that  it  is 
specially  selected  from  the  cooler,  so  that  it  may  be  loaded  as  fresh 
killed  as  possible,  and  each  quarter  is  smoothly  and  tightly  sewn  in 
a  white  cloth  wrapping.  The  car  is  run  alongside  the  vessel,  either 
on  the  dock  or  on  a  float,  and  the  loading,  which  is  preferably  in  the 
clean  and  cool  air  of  night  or  early  morning,  is  performed  by  means 
of  a  sling  of  heavy  rope  netting,  handling  several  quarters  at  one 
time.  The  square  netting  is  spread  out  flat,  and  covered  with  a  clean 
white  canvas,  upon  which  the  quarters  are  carefully  laid  and  covered 
with  another  canvas.  Then  the  four  comers  of  the  netting  are  caught 
up  to  the  hook  of  the  hoisting  rigging,  and  the  whole  is  swung  up 
clear,  and  then  lowered  through  a  deck  hatch  into  the  hold,  where 
the  beef  is  removed  and  the  sling  hoisted  out  for  another  load.  The 
vessels  are  equipped  with  one  or  another  of  the  well-known  types  of 
refrigerating  machines  and  possess  well  constructed  and  properly 
managed  storage  compartments.  Two  disadvantages  in  comparison 
with  storage  warehouses  on  land  may  be  noted.  Owing  to  the  neces- 
sity for  economy  of  space,  the  compartments  are  cooled  by  piping 
about  the  walls  and  ceiling,  and  not  from  overhead  bunkers  or  pipe 
lofts,  while  the  meat  is  closely  hung,  much  as  in  a  refrigerator  car. 
All  export  meat,  of  course,  receives  the  same  Government  inspection 
as  that  going  into  interstate  domestic  commerce. 

In  ordinary  oceanic  trade  from  this  country  meat  is  usually 
shipped  "chilled";  that  is,  at  a  temperature  just  above  its  freezing 
point  and  not  in  a  frozen  condition.  A  notable  exception  is  consti- 
tuted by  meat  consigned  to  certain  branches  of  the  Government  serv- 
ice— the  Army,  the  Navy,  and  the  Isthmian  Canal  Commission.  AU 
fresh  meat  for  such  use,  except,  of  course,  that  intended  for  imme- 
diate consumption  in  port,  must  be  frozen  solid  when  delivered  to 
the  ship.  Large  pieces  are  sewn  in  vrhite  muslin;  small  cuts  are 
handled  in  appropriate  commercial  packages.  All  must  bear  the 
Government  inspection  stamp.  Moreover,  every  piece  taken  aboard 
has  to  pass  on  the  spot  the  scrutiny  of  an  official  inspector  specially 
detailed  to  the  work  and  must  meet  his  approval,  not  only  on  the 
score  of  soundness,  but  of  quality  as  well,  for  the  specifications  state 
that  only  the  best  quality  of  any  meat  will  be  accepted.  Meat  of 
such  a  character,  kept  solidly  frozen  after  receipt,  forms  an  eminently 
grateful  article  of  diet  on  shipboard  after  many  months  of  storage. 
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The  battleships  themselves  can  carry  a  considerable  supply,  and 
when  necessary  their  storage  rooms  are  replenished  from  supply  ships 
owned  by  the  Navy  Department. 

Coming,  now,  to  transportation  by  wagon,  probably  the  most  sig- 
nificant feature  is  the  constantly  extending  use  of  motor  vehicles. 
The  horse,  with  his  attendant  filth  and  flies,  can  well  be  spared  from 
the  neighborhood  of  the  packing  house  and  from  the  front  of  a 
wagonload  of  fresh  meat.  Better  protection  to  the  meat,  through 
the  possibility  of  heavier  construction,  and  far  more  rapid  transit, 
are  other  important  hygienic  advantages  of  the  motor  vehicle.  The 
trucks  used  by  large  establishments  are  generally  of  the  van  type, 
with  no  opening  at  all  in  front  and  with  tightly  closing  doors  at  the 
rear.  The  meat  is  thus  entirely  surrounded  by  wooden  walls,  which, 
though  not  specially  insulated,  protect  it  from  outer  heat  as  well  as 
from  moisture  and  dirt,  so  that  it  may  be  delivered  30  miles  away  in 
prime  condition. 

For  loading  the  trucks  are  backed  to  a  platform  upon  which  opens 
a  door  from  the  cooler,  and  the  beef  is  carried  out  on  the  shoulders 
of  men  dressed  in  clean  gowns  or  provided  with  clean  white  carrying 
cloths.  The  floor  of  the  truck  is  either  strewn  with  fresh  straw  or 
covered  with  clean  canvas,  upon  which  the  meat  is  compactly  piled. 

At  this  point,  for  the  first  time  in  its  history,  the  meat  is  free  from 
direct  refrigeration  for  any  appreciable  length  of  time.  Meat  taken 
from  a  cooler  into  a  warmer  atmosphere  "  sweats  " ;  that  is,  condenses 
moisture  from  the  atmosphere  upon  its  surface.  The  surface,  pre- 
viously dry,  hard,  and  nearly  impervious  to  bacteria,  now  becomes 
moist  and  slimy,  not  only  affording  an  excellent  lodging  place  for 
bacteria  and  dirt  which  may  be  in  the  air,  but  becoming  easily  pene- 
trable by  bacterial  growth.  The  value  of  the  van  type  of  truck  is 
thus  apparent,  for  the  confined  air  of  the  interior  can  supply  little 
of  either  moisture,  bacteria,  or  dirt.  Unfortunately,  under  pres- 
ent conditions  it  seems  necessary  to  tolerate  other  types  of  wagons. 
But  at  least  one  can  insist  that  the  wagon  be  provided  with  a  water- 
proof cover  of  canvas  or  oilcloth,  with  front  and  rear  flaps  of  ample 
size,  and  securely  fastened,  so  that  no  direct  channels  of  access  to  the 
meat  are  open. 

We  have  now  followed  the  transportation  of  fresh  beef  subject  to 
inspection  by  the  Federal  Government.  Other  fresh  carcass  meats 
are  handled  in  essentially  the  same  way.  Small  cuts,  such  as  pork 
loins,  are  wrapped  in  nonabsorbent  paper  and  crated  before  ship- 
ment. Boxed,  barreled,  or  crated  goods,  and  cured  and  smoked  meats 
are  naturally  much  less  susceptible  to  outside  influences  than  fresh 
meat,  yet  the  bulk  of  such  products  is  handled  in  practically  the  same 
way  as  fresh  meat.  Quality  and  selling  value  are  thus  kept  at  the 
highest  point;  and  since  in  any  event  refrigerator  cars  and  vehicles 
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of  special  type  must  be  provided  for  fresh  meats,  the  large  establish- 
ments generally  find  it  good  business  policy  to  use  the  same  cars  and 
vehicles  for  practically  all  their  products.  When  shipments  of  small 
cuts  of  fresh  meat  must  be  made  over  considerable  distances  and  in 
less  than  carload  lots  the  ice  box  is  employed.  This  is  a  rectangular 
gal vani zed-iron  box  provided  with  a  tight  cover  and  fitting  into  a 
similarly  shaped  but  considerably  larger  wooden  box.  The  space 
between  the  two  boxes  is  packed  with  crushed  ice,  which  may  be 
renewed  as  occasion  demands.  Shipments  of  this  sort  are  common 
on  inland  waters  as  well  as  by  rail. 

It  appears,  then,  that  the  methods  of  transportation  employed  by 
establishments  operating  under  Government  inspection  approach 
about  as  near  to  the  ideal  as  practical  conditions  permit.  But  to  the 
interested  consumer  the  matter  is  not  yet  ended.  He  may  be  glad  to 
know  that  his  roast  beef  has  come  thus  far  in  prime  condition,  but 
it  is  still  some  distance  away  from  his  own  kitchen.  From  this  point 
on  he  must  look  to  his  State  or  municipal  authorities  to  safeguard 
him.  Under  our  American  principle  of  State's  rights,  the  scope  of 
operation  of  the  meat-inspection  act  is  limited  to  establishments  the 
products  of  which,  in  whole  or  in  part,  enter  into  interstate  or  for- 
eign commerce.  Obviously,  then,  it  does  not  cover  the  operations  of 
any  slaughterers,  packers,  wholesale  or  retail  dealers,  who  ship  or 
sell  their  products  entirely  and  only  within  the  boundaries  of  the 
State  in  which  they  were  slaughtered  or  prepared,  and  when  meat 
bearing  the  inspection  stamp  comes  into  the  hands  of  such  an  estab- 
lishment, the  responsibility  and  authority  of  the  Federal  Govern- 
ment is  ended.  However,  what  may  happen  to  the  meat  after  deliv- 
ery by  the  inspected  establishment  is  primarily  a  matter  of  storage, 
and  does  not  concern  us  now.  As  far  as  the  last  stage  of  transporta- 
tion is  concerned,  the  retail  purchaser  in  a  city  may  rightfully  demand 
that  his  meat  should  be  brought  to  his  house  in  a  covered  wagon; 
that  it  should  be  securely  wrapped  in  clean,  dry,  nonabsorbent  paper, 
free  from  foreign  odors;  and  that  the  inner  wrapping  of  paper  next 
the  meat  should  feel  distinctly  cold  to  the  touch. 

At  the  present  time,  of  the  animals  covered  by  the  meat-inspection 
act,  namely,  cattle,  sheep,  swine,  and  goats,  only  about  60  per  cent  of 
those  slaughtered  are  handled  in  establishments  having  regular  and 
continuous  inspection  by  the  Federal  Government  and  enter  commerce 
bearing  the  official  inspection  marks.  The  balance,  together  with' 
vast  quantities  of  other  animal  food  products,  such  as  butter,  cheese, 
milk,  poultry,  and  eggs,  may  or  may  not  be  prepared  and  trans- 
ported with  a  fair  measure  of  regard  for  hygienic  requirements.  We 
should  gain  little  by  citing  concrete  examples  of  bad  practice;  it  is 
sufficient  that  they  exist  and  call  for  remedy. 
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In  considering  how  methods  of  transportation  may  be  improved, 
it  is  necessary,  first  of  all,  to  recognize  that  any  transportation  what- 
ever of  any  food  product  whatever  is,  in  itself,  objectionable.  Admit 
that  milk  freshly  drawn  from  the  cow  is  preferable  to  that  trans- 
ported from  a  distance  even  under  the  best  hygienic  conditions. 
Shall  we  then  have  cows  driven  to  our  front  yards  and  milked  there  ? 
Transportation  of  some  kind  is  unavoidable.  If  we  do  not  transport 
dressed  beef,  we  must  transport  the  live  animal,  and  it  is  simply  a 
matter  of  balance  between  two  sets  of  undesirable  conditions.  The 
ends  to  be  attained  are  wholesome  products  at  reasonable  prices, 
produced  with  the  minimum  of  sanitary  offense  and  danger  to  the 
country  at  large.  Wliether  the  ends  may  be  best  attained  by  the 
transportation  of  live  cattle  over  long  distances,  or  the  transporta- 
tion of  dressed  meats  over  long  distances,  must  be  worked  out  for 
each  individual  set  of  circumstances.  Under  present  conditions, 
shipment  of  dressed  meat  seems  generally  preferable  to  shipment  of 
live  animals. 

At  any  given  period  of  time  it  is  necessary  to  work  for  practicable 
ends  and  to  advance  by  single  steps.  We  have  now  succeeded  in 
this  country  in  putting  products  prepared  in  Government-inspected 
establishments  upon  a  gratifying  hygienic  level.  The  Bureau  of 
Animal  Industry  stands  ready  to  assert  that,  all  things  considered, 
its  inspection  service  is  as  strict  and  efficient  as  any  in  the  world 
to-day.  It  has  become  what  it  is,  first,  because  the  people  of  the 
country  demanded  it;  second,  they  provided  the  necessary  funds  and 
power  to  act ;  and,  third,  they  have  allowed  those  in  charge  to  fear- 
lessly work  out  their  problems  on  a  triple  basis  of  scientific  training, 
practical  experience,  and  good  judgment. 

The  same  procedure  must  be  followed  through  in  case  of  all  other 
products.  The  first  step  is  the  education  of  the  consumer,  crystal- 
lizing into  an  intelligent  public  sentiment;  the  second,  the  education 
of  the  manufacturer.  Much  may  be  accomplished  by  these  means 
alone,  and  the  Department  of  Agriculture,  through  its  various 
bureaus,  has  pushed  campaigns  on  all  the  above-mentioned  products 
by  the  publication  of  many  bulletins  containing  results  of  careful 
study  of  the  various  problems  involved.  A  heavy  demand  for  these 
bulletins  and  much  actual  improvement  in  conditions  is  evidence  of 
the  value  of  the  work.  But  this  alone  is  not  enough.  Even  the 
intelligent  consumer  often  has  no  means  of  knowing  whether  any 
particular  article,  such  as  a  quart  of  milk,  is  or  is  not  potentially 
dangerous  to  health.  Even  an  intelligent  and  conscientious  manu- 
facturer or  producer  is  discouraged  when  he  realizes  that  all  the 
expense  and  trouble  to  which  he  may  go  may  either  be  vitiated  by 
careless  handling  of  his  products  after  they  leave  his  personal  control 
or  be  totally  unappreciated  by  consumers  who  rebel  against  his  neces- 
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sarily  higher  prices.  And  none  of  this  touches  the  unintelligent  and 
indifferent — unfortunately,  a  considerable  bulk  of  the  population. 
The  only  agency,  therefore,  through  which  the  hygienic  character 
of  all  animal  food  products  can  be  assured  is  an  adequate  inspection 
service — it  matters  little  whether  it  be  Federal,  State,  or  municipal — 
for  all  three  forms  must  cooperate  and  supplement  one  another. 
For  this,  then,  the  manufacturer  and  consumer  both  must  work.  It 
is  the  only  sure  safeguard  to  the  health  of  the  one  and  the  only  pro- 
tection to  the  other  from  unscrupulous  and  indifferent  competitors 
and  dealers.  In  this  connection  transportation  can  not  stand  in  a 
class  by  itself.  It  is  only  one  phase,  and  often  a  very  minor  phase, 
of  the  whole  industry  of  the  preparation  and  handling  of  animal  food 
products. 


THE  ECONOMIC  PBOBLEMS  OF  MILK  DISTRIBUTION  IN  THEIR 
RELATION   TO  THE  PUBLIC   HEALTH. 

John  R.  Williams,  M.  D.,  Secretary  Milk  Commission  of  the  Medical  Society 
of  tlie  County  of  Monroe,  Rocliester,  N.  Y. 

One  of  the  most  complex  problems  with  which  municipalities  now 
have  to  contend  is  that  which  has  to  do  with  securing  for  its  citizens 
a  supply  of  wholesome  milk.  Its  difficulties  may  be  measured  some- 
what by  the  fact  that  in  spite  of  15  or  20  years'  study  and  effort  it  is 
still  unsolved.  There  has  been  no  improvement  in  the  Rochester 
milk  supply  in  12  years,  although  during  that  time  the  city  has  been 
almost  constantly  a  center  of  agitation  for  pure  milk.  To  a  greater 
or  lesser  extent  the  same  may  be  said  of  many  other  American  cities. 

In  attempting  its  solution  municipalities  and  public  health  workers 
have  very  generally  regarded  it  as  purely  a  sanitary  problem,  and 
from  that  standpoint  alone  it  has  been  attacked.  Vital  as  is  this 
basis,  it  is  quite  conceivable  that  there  may  be  other  salient  factors 
which  are  largely  overlooked.  For  example,  if  it  were  assumed  that 
to  comply  with  stringent  health  ordinances  relating  to  the  produc- 
tion and  distribution  of  milk  would  mean  financial  disaster  to  those 
engaged  in  the  work  the  problem  would  then  have  an  economic  basis 
which,  to  the  dealer  and  producer  at  leas^,  would  transcend  in  impor- 
tance the  sanitary  phase  of  the  question.  For  obviously  men  will 
not  make  and  sell  pure  milk  if  it  can  not  be  done  profitably.  And  if 
the  imposition  of  law  and  ordinance  tending  to  safeguard  public 
milk  supplies  operates  to  lessen  or  destroy  the  financial  reward  of 
those  engaged  in  the  industry  it  is  inevitable  that  either  the  business 
must  fail  or  the  law  be  evaded.  It  should  be  remembered  that  the 
milk  industry,  in  spite  of  the  public  character  given  to  it  by  city  and 
State  supervision,  is  amenable  to  the  same  laws  of  business  as  is  any 
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industry  wliich  deals  in  commodities.  It  is  quite  probable,  there- 
fore, that  the  problem  has  an  economic  basis  of  much  greater  signifi- 
cance than  is  generally  believed.  With  these  ideas  in  mind,  an 
economic  study  of  the  Rochester  milk  situation  was  begun.  Investi- 
gations inquiring  into  the  production,  distribution,  and  consumption 
of  milk  were  undertaken.  In  this  paper  the  subject  of  production 
will  not  be  considered. 

In  order  to  get  some  definite  knowledge  of  the  use  of  milk  in 
home^,  a  very  extensive  inquiry  into  this  subject  was  made.  Fifteen 
sections  of  the  city,  each  containing  from  100  to  700  homes,  were 
studied.  In  all  over  6,000,  or  about  one-tenth,  of  the  homes  in  the 
city  were  visited.  Each  section  differs  more  or  less  from  the  others 
in  wealth,  social  standing,  or  nationality.  Effort  was  made  to  learn 
the  number  of  people  in  the  home,  the  number  of  children  under  5 
years  of  age,  the  amount  and  kind  of  milk  used,  and  the  name  of  the 
distributor.  In  Table  No.  1,  wherein  are  classified  this  data,  it  will  be 
noted  that  the  proportion  of  children  under  5  years  is  greater,  as 
would  be  expected,  among  the  poor  than  it  is  among  the  well  to  do. 
The  poorer  classes  use  less  milk  and  accordingly  buy  it  in  smaller 
quantities.  It  was  also  noted  that  the  use  of  store  milk  and  con- 
densed milk  is  largely  confined  to  the  laboring  classes.  The  explana- 
tion of  this  lies  in  the  fact  that  less  than  half  of  these  people  have 
refrigerators  or  take  ice  and,  therefore,  have  little  means  of  pre- 
serving perishable  foods. 

The  most  interesting  information  in  this  table  is  the  large  number 
of  milkmen  going  into  each  district.  For  example,  in  the  fourth 
section  there  are  27  distributors  supplying  273  homes.  These  27 
dealers  travel  more  than  25  miles  in  this  district,  whereas  1  dealer 
could  render  the  same  service  traveling  not  more  than  2.6  miles.  In 
section  8  there  are  57  distributors  traveling  more  than  30  miles 
daily  in  the  section  to  supply  363  homes  with  milk.  One  distributer 
could  render  this  same  service  in  a  travel  of  1.7  miles.  On  many 
streets  there  is  a  milk  dealer  for  every  2  homes,  oftentimes  several 
different  dealers  will  be  found  going  to  one  home.  In  one  case  9 
peddlers  were  found  supplying  1  pint  each  to  1  home. 

This  waste  of  time,  energy,  and  equipment  is  very  much  greater 
than  is  generally  believed.  At  the  present  time  half  of  what  the  con- 
sumer pays  for  milk  is  required  to  maintain  this  wasteful  system  of 
distribution.  The  farmer  receives  per  quart  for  his  milk  no  more  for 
owning  and  operating  a  dairy  farm,  preparing  the  milk  for  market, 
and  transporting  it  many  miles  into  the  city  than  does  the  distributor 
who  merely  receives  it  at  the  railroad,  bottles  it,  and  delivers  it  to  the 
consumer.  This  is  obviously  a  very  unfair  division  of  revenue. 
Aside  from  its  economic  phase  there  are  other  well-grounded  ob- 
jections to  this  excessive  traffic  in  the  street  noise,  dirt,  and  nuisance 
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occasioned  by  the  rattling  and  banging  of  unnecessary  milk  wagons 
on  city  streets. 

There  were  in  Rochester  at  the  time  this  investigation  was  begun 
about  185  milk  dealers.  The  number  varies  from  time  to  time  because 
new  individuals  are  frequently  engaging  in  the  business  and  the 
established  routes  are  continually  changing  hands.  During  a  period 
of  two  years,  while  this  research  was  under  way,  there  were  upward 
of  50  such  changes.  In  a  few  instances  information  was  refused ;  in 
most,  however,  the  milk  dealers  willingly  assisted  in  the  inquiry. 
Data  were  secured  from  173  distributors ;  the  remaining  few  were  small 
dealers  whose  business  operations  would  inappreciably  affect  the  data 
as  compiled  in  this  study.  Very  few  of  the  milk  dealers  keep  any 
records  other  than  an  account  of  what  is  owing  to  them  and  of  their 
own  indebtedness.  With  half  a  dozen  exceptions,  among  the  larger 
dealers,  none  of  them  have  an  accounting  system  which  would  make 
it  possible  to  determine  accurately  the  cost  of  the  various  factors 
entering  into  the  problem  of  distribution.  Accordingly,  in  many  in- 
stances, where  no  record  was  available,  approximate  costs  were  ar- 
rived at  after  a  most  diligent  inquiry  into  the  business  and  consulta- 
tion with  experts  and  others  who  are  in  the  best  position  to  render  an 
opinion. 

This  is  well  illustrated  in  the  case  of  coal  and  ice.  Very  few  of  the 
milk  dealers  of  Rochester  have  a  power  plant  or  a  steam  boiler. 
Many  of  them  heat  on  the  kitchen  stove  the  water  which  is  used  for 
washing  bottles  and  cans.  Obviously  no  definite  judgment  can  be 
formed  as  to  the  amount  of  coal  which  is  used  for  this  purpose.  In 
the  matter  of  ice  similar  difficulties  obtain.  The  amount  used  and 
the  price  paid  for  it  is  extremely  variable.  In  these  instances  where 
data  were  lacking  the  amount  set  down  represents  a  very  conservative 
estimate,  based  on  the  records  of  responsible  dealers. 

For  the  purpose  of  study  the  distributors  are  divided  into  4 
groups  according  to  the  business  they  do.  The  first  group  is  com- 
posed of  25  dealers  who  sell  not  more  than  150  quarts  daily.  The 
second  group  consists  of  101  distributors  who  sell  from  151  to  300 
quarts.  The  third  is  made  up  of  44  dealers  who  distribute  from  301 
to  1,000  quarts.  In  the  fourth  group  are  the  3  large  milk  com- 
panies of  the  city,  who  dispense  from  3,000  to  8,000  quarts  each.  The 
first  3  groups  may  be  classed  as  small  dealers.  Many  of  them  are 
men  who  have  worked  unsuccessfully  at  other  occupations  and  have 
gone  into  the  milk  business  as  an  easy  way  of  earning  a  living. 
Occasionally  one  is  to  be  found  who  works  at  a  trade  and  takes  care 
of  the  milk  work  outside  of  the  hours  of  his  regular  employment. 
Many  of  them  begin  business  by  buying  an  old  worn-out  horse  and  a 
second-hand  wagon,  which  are  often  paid  for  on  the  installment  plan. 
The  usual  type  of  milk  wagon  is  a  small  four-wheel  vehicle,  with  or 
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without  top,  divided  in  the  center  by  a  seat  and  an  opening  for  the 
driver  to  get  in  and  out,  and  with  the  carrying  capacity  of  between 
100  and  200  quarts. 

It  is  difficult  to  determine  the  length  of  routes  of  these  small 
dealers,  for  very  few  of  them  have  any  idea  how  far  they  travel. 
Most  of  them  peddle  from  4  to  8  hours  a  day  and  longer,  at  a 
rate  probably  not  slower  than  2  miles  per  hour,  or  from  8  to  20  miles 
per  day.  In  one  instance,  it  was  learned  that  a  dealer  drove  3  miles 
daily  to  deliver  1  pint  of  milk.  The  number  of  customers  supplied 
by  these  small  dealers  varies  from  75  to  300.  The  milk  room  of  most 
of  the  dealers  in  the  first  3  groups  is  usually  in  one  end  of  the 
horse  bam  or  in  a  small  wing  attached  either  to  the  stable  or  dwell- 
ing. In  most  cases  it  consists  merely  of  a  small  room  with  a  cement 
floor  provided  with  a  drain.  Most  of  them  contain  large  water- 
tight wooden  or  concrete  boxes  in  which  the  milk  is  kept.  So  flimsy 
is  the  character  of  many  of  these  buildings  that  fire  insurance  com- 
panies will  not  permit  steam  boilers;  accordingly,  only  a  few  of  the 
larger  dealers  have  them.  Most  of  the  dealers  have  no  other  facility 
than  a  small  stove  for  the  purpose  of  furnishing  hot  water  for 
cleaning,  and  some  have  not  even  this  convenience.  After  the  cans 
are  washed  it  is  a  custom  to  set  them  out  in  the  yard  or  street  to  air. 
The  sanitary  significance  of  this  practice  is  seen  in  the  bacterial 
examination  of  the  milk. 

A  great  deal  of  the  milk  sold  in  the  poorer  sections  is  dipped  from 
cans.  The  frequent  opening  of  the  containers  on  the  dusty  street 
and  the  pouring  back  and  forth  of  the  milk  give  ample  opportunity 
for  contamination.  Practically  all  of  the  small  dealers  use  some 
bottles,  the  cost  of  which,  to  them,  is  extremely  problematical.  From 
an  examination  of  the  bottle  expense  of  many  dealers  it  is  estimated 
that  the  average  milk  bottle  makes  about  12  to  15  trips  to  the  con- 
sumer, when  it  is  either  lost,  stolen,  or  broken.  The  small  dealers, 
particularly,  are  guilty  of  appropriating  the  bottles  of  their  larger 
competitors.  On  casually  glancing  over  the  crates  of  one  reputable 
dealer,  the  bottles  of  14  other  distributors  were  found.  In  another 
case  the  bottles  of  17  concerns  were  noted  in  only  two  crates  con- 
taining 24  bottles.  This  distributer  volunteered  the  information 
that  the  most  of  his  customers  had  more  than  one  milkman  and  that 
it  was  the  custom  for  the  first  one  on  the  ground  to  take  the  bottles 
of  the  others.  This  practice  of  using  the  bottles  of  other  dealers  is 
by  no  means  confined  to  a  few  small  irresponsible  concerns,  but,  on 
the  contrary,  is  quite  general.  Out  of  this  custom  has  developed, 
among  dealers  and  their  employees,  a  spirit  of  carelessness  in  the 
handling  of  bottles,  and  thousands  of  them  are  broken  and  thrown 
away  yearly.  In  the  yards  of  most  milkmen  will  be  seen  barrels 
of  broken  milk  bottles,  representing  many  dollars  loss.     On  the 
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premises  of  one  dealer,  who  sells  less  than  150  quarts  daily,  were 
found  five  large  barrels,  each  full  of  broken  glass,  representing  at 
least  1,000  milk  bottles,  most  of  them  belonging  to  other  distributors. 
These  had  been  collecting  over  a  period  of  one  and  one-half  years. 
They  cost  their  original  purchasers  at  least  $55. 

Milk  dealers,  however,  are  not  the  only  ones  who  are  guilty  of  this 
wastefulness,  for  to  housekeepers  must  be  charged  a  large  part  of 
this  needless  loss.  Every  year  thousands  of  milk  bottles  are  used  in 
homes  and  shops  for  the  storing  of  food  and  for  other  purposes. 
Thousands  of  them  are  thrown  into  ash  and  rubbish  cans  and  are 
thus  broken  or  lost.  Recently  the  city  has  established  a  plant  for 
the  sorting  of  rubbish  and  the  saving  of  such  portions  as  are  valuable. 
During  the  past  six  months  3,000  good  milk  bottles  were  thus  rescued, 
but -Jit  least  as  many  more  were  broken  and  destroyed.  A  milk  bottle 
Costs  3^  to  6|  cents,  depending  on  the  size  and  quantity  purchased. 
The  average  price  paid  for  a  quart  milk  bottle  is  5^  cents.  With 
these  figures  in  mind,  it  will  be  readily  appreciated  that  the  yearly 
bottle  loss  from  theft  and  carelessness  is  very  great.  In  Rochester 
this  amounts  to  about  $10,000  a  year.  This  is  a  tax  which  contributes 
not  a  little  to  the  cost  of  milk  and  is  one  which  the  consumer,  of 
course,  must  bear. 

An  examination  of  the  accounting  of  the  various  groups  of 
dealers,  as  exhibited  in  Table  No.  2,  shows  conclusively  that  most 
of  the  distributors  make  only  a  very  meager  living.  In  many  cases 
the  income  is  much  less  than  that  of  laborers  and  unskilled  mechan- 
ics. This  fact,  taken  in  conjunction  with  the  fluctuations  in  trade 
and  losses  which  commonly  occur,  makes  the  business  a  most  precari- 
ous one.  For  these  reasons  the  less  responsible  dealers  are  tempted 
to  recoup  their  losses  by  resorting  to  various  practices,  most  com- 
mon of  which  is  stealing  the  bottles  and  adulterating  and  selling  of 
old  milk.  It  is  hard  to  see  how  any  form  of  judicial  regulation  or 
legislation  will  correct  these  evils,  because  of  the  inherent  diflBculties 
in  compelling  men  to  obey  laws  which  will  deprive  them  of  a  living. 

In  order  to  determine  the  facility  with  which  milk  can  be  deliv- 
ered under  conditions  most  favorable  for  economy  and  efficiency  the 
following  experiment  was  undertaken.  It  was  assumed  that  milk 
could  be  delivered  more  expeditiously  if  one  truck  and  crew  of  men 
were  to  supply  one  section  and  that  the  greatest  economy  of  time 
and  energy  could  be  secured  by  having  a  man  on  each  side  of  the 
street  carrying  milk  from  the  truck  into  the  house  and  one  man 
whose  duties  would  consist  of  driving  the  truck  and  of  assisting  the 
carriers. 

It  was  first  intended  to  test  the  efficiency  and  economy  of  various 
types  of  motor  and  horse-drawn  vehicles,  but  this  idea  was  aban- 
doned for  reasons  to  be  mentioned  later.    In  the  tests  that  were  made 
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an  electric  vehicle,  with  carrying  capacity  of  1,000  pounds,  cour- 
teously furnished  by  the  Empire  State  Electric  Vehicle  Co.,  was 
used. 

In  place  of  milk  several  pigs  of  lead,  the  weight  of  which  equaled 
that  of  a  load  of  milk  was  carried.  Besides  the  driver  there  were 
two  clerks,  supplied  with  the  necessary  apparatus  for  accurately 
measuring  distance  and  time,  who  made  observations  and  recorded 
the  data.  There  were  two  men  who  carried  fictitious  bottles  of  milk 
from  the  truck  into  the  homes.  Each  had  a  steel  basket,  similar  to 
that  used  by  milkmen,  in  which  was  placed  three  quart  and  two  pint 
milk  bottles  filled  with  water.  This  load  would  correspond  to  the 
average  weight  in  milk  necessary  to  supply  two  homes.  Besides  the 
foregoing,  each  had  literature  relating  to  the  pure-milk  movement, 
which  was  deposited  in  the  milk  box  in  place  of  milk,  and  notations 
were  made  as  to  milk  boxes  and  other  conveniences  pertaining  to  the 
receiving  of  milk.  These  efforts  would  equal  the  labor  performed  by 
the  present  peddlers. 

Each  stop  made  by  the  truck  was  timed  with  a  stop  watch  and 
recorded.  The  distance  traveled  by  the  truck  was  also  measured  by 
an  odometer  and  confirmed  by  map  measurements.  The  time  re- 
quired by  each  carrier  to  go  from  the  truck  to  the  milk  boxes  or  side 
doors  of  each  two  houses  and  deposit  therein  the  circulars  above  men- 
tioned, to  make  notes  as  to  the  milk  boxes,  and  to  return  to  the  truck 
was  measured  and  recorded  upward  of  200  times. 

The  carriers  were  instructed  and  frequently  cautioned  not  to  travel 
faster  than  would  be  done  in  business  practice.  Previous  to  begin- 
ning this  experiment,  a  number  of  ordinary  milkmen  were  timed, 
without  their  knowledge.  It  was  observed  that  these  men  ordinarily 
occupy  from  12  to  40  seconds  in  going  from  the  wagon  in  to  the  house 
and  returning  again  to  the  wagon.  The  average  of  a  large  number 
of  observations  in  a  section  where  milk  boxes  are  common  is  about 
25  seconds.  The  mail  carrier  in  the  same  section  makes  about  100 
stops  an  hour,  although  he  is  delayed  by  being  obliged  to  wait  until 
the  door  is  opened  and  the  mail  received.  With  these  controls  as 
corroborative  evidence,  it  is  believed  that  milk,  under  practical  condi- 
tions, could  be  delivered  with  the  same  speed  and  facility  as  was 
theoretically  done  in  this  test. 

The  experiment  was  begun  and  continued  for  two  hours  in  the 
well-to-do  district,  known  in  this  study  as  the  Barrington  Street  sec- 
tion. It  was  then  repeated  under  similar  conditions  in  one  of  the 
crowded  sections  of  the  city  occupied  by  the  poorer  or  laboring  class 
of  people.     This  is  designated  as  the  Baden  Street  section. 

On  examination  of  Table  No.  3,  it  will  be  seen  that  in  each  district 
the  electric  truck  was  standing  still  nearly  two-thirds  of  the  time. 
The  main  advantage  to  be  gained  in  the  use  of  a  motor-propelled 
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vehicle  over  a  horse-drawn  truck  is  that  it  is  able  to  travel  faster 
and  over  longer  distances.  It  will  be  seen  at  once  that  in  house-to- 
house  distribution  of  milk,  such  an  advantage  would  not  exist,  because 
it  is  not  possible  to  deliver  milk  rapidly  enough  to  keep  a  truck  in 
constant  motion.  It  may  therefore  be  concluded  that  for  short-haul 
delivery  there  is  no  economy  in  the  use  of  the  electric  truck  over  the 
horse-drawn  vehicle  on  the  basis  of  work.  The  time  which  the  truck 
is  standing  still,  however,  could  be  very  advantageously  used  by  the 
driver  in  loading  the  baskets  for  the  carriers  and  in  keeping  record 
of  the  sales,  thus  markedly  facilitating  delivery. 

In  the  Barrington  Street  section  it  will  be  noted  that  a  large  pro- 
portion of  the  houses  have  milk  boxes,  while  in  the  poorer  Baden 
Street  section  very  few  homes  afford  this  convenience.  The  milk  box 
has  greater  hygienic  and  economic  significance  than  is  generally  be- 
lieved. It  serves  to  protect  the  milk  from  the  sun,  from  insects,  and 
domestic  animals.  Milk  can  be  delivered  much  more  rapidly  to  homes 
having  milk  boxes  than  it  can  to  houses  without  this  receptacle,  par- 
ticularly where  it  is  necessary  for  the  peddler  to  knock  at  the  door 
and  await  the  coming  of  the  housekeeper.  Observations  on  this  point 
were  made  in  the  Baden  Street  section,  and  it  was  noted  that  from  one 
to  three  minutes  was  consumed  by  the  dealer  in  delivering  the  milk. 
On  this  point  it  may  be  mentioned  that  the  sale  of  milk  in  bottles 
greatly  facilitates  delivery.  Can  milk  is  sold  quite  extensively  in  the 
poorer  sections  of  Rochester. 

In  the  Barrington  Street  section  it  will  be  noted  that  the  truck 
traveled  2.4  miles.  From  data  acquired  in  a  previous  study  it  was 
learned  that  the  present  milkmen  supplying  this  territory  drive  38 
miles  in  going  to  and  fro  on  these  streets,  a  very  great  waste  of  time 
and  energy.  In  the  Baden  Street  section  the  experimental  truck 
traveled  1.7  miles,  whereas  the  present  distributors  now  traverse  more 
than  30  miles  to  do  the  same  work.  These  comparative  figures  strik- 
ingly illustrate  the  great  waste  of  energy  and  time  now  involved  in 
the  distribution  of  milk. 

In  the  Barrington  Street  section,  where  the  families  use  an  average 
of  3  quarts  each,  it  is  estimated  that  about  1,077  quarts  of  milk  could 
have  been  distributed  in  two  hours,  while  in  the  Baden  Street  sec- 
tion, where  the  average  amount  used  daiiy  is  1.3  quarts,  there  could 
be  delivered  in  two  hours  approximately  785  quarts. 

These  figures  represent  the  work  of  men  physically  untrained  for 
active  work.  It  is  highly  probable  that  in  practical  operation,  where 
employees  paid  by  piecework,  or  in  proportion  to  the  amount  they 
distributed,  these  estimates  could  easily  be  exceeded.  In  this  investi- 
gation, for  the  purpose  of  comparison,  it  is  conservatively  assumed 
that  an  average  of  400  quarts  could  be  distributed  per  hour  during 
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an  eight-hour  day,  or  that  one  truck  drawn  by  two  horses  and  manned 
by  three  men  could  dispense  an  average  of  3,200  quarts  of  milk  in 
one  working  day. 

The  economic  significance  of  the  present  method  of  distribution,  as 
exhibited  in  the  data  compiled  in  Table  No.  2,  merits  a  brief  analy- 
sis and  comment.  It  will  be  noted  that  there  are  25  distributors 
selling  not  more  than  150  quarts  daily.  These  distributors  require 
the  services  of  29  men,  34  horses,  and  26  wagons.  They  travel  199 
miles  to  supply  3,016  quarts  of  milk  to  2,270  homes.  There  is  in- 
vested in  23  insanitary,  poorly  equipped  milk  rooms,  $3,300;  in 
inferior  horses  and  wagons,  $8,815.  The  wage  and  labor  profit 
received  by  these  29  men  is  approximately  $33.63  daily,  an  average 
of  $1.16  per  day  per  man. 

If  this  service  were  concentrated  in  one  section  under  a  single 
efficient  distributing  agency,  thus  avoiding  the  overlapping  of  routes, 
the  waste  of  labor  and  the  reduplication  of  equipment,  it  could  be 
rendered  in  a  superior  manner  by  a  much  smaller  force  and  equip- 
ment, as  is  indicated  in  the  following  table : 


Under  present  system, 

29  men  at  $1.16  per  day $33.  63 

34  horses  and  26  wagons,  main- 
tenance      26.00 


Total 59.  63 


Under  model  system^ 

3  men  at  $2.50  per  day $7.  50 

4  horses,  daily  maintenance 5.00 

1  truck,  maintenance .  25 

1  motor  truck,  part  of  day 2.00 

Superintendence 6. 00 


Total 20.  75 

The  $3,300  now  invested  in  the  23  small  insanitary  milk  rooms 
would  furnish  a  very  good  equipment  for  one  sanitary  depot.  A 
complete  outfit  of  horses  and  trucks  could  be  had  for  $1,100,  a  saving 
of  at  least  $7,700.  The  economies  that  could  be  effected  by  correct- 
ing these  and  other  unnecessary  wastes  on  this  amount  of  service 
would  lessen  the  cost  of  distribution  about  $40  per  day,  or  1.5  cents 
per  quart. 

In  the  next  group  it  will  be  seen  that  there  are  101  distributors,  re- 
quiring the  services  of  133  men,  and,  in  many  instances,  the  wives 
and  children;  160  horses  and  137  wagons.  These  travel  over  1,050 
miles  to  supply  21,000  quarts  of  milk  to  13,900  homes.  There  is  in- 
vested, in  101  insanitary  milk-room  equipments,  approximately 
$17,900 ;  in  horses  and  wagons,  about  $45,000.  Th^e  men,  for  owning 
and  operating  the  business,  receive  a  labor  profit  of  about  $340  daily, 
from  which  must  be  deducted  rent,  losses  from  bad  debts,  and 
accidents. 
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If  this  service  were  concentrated  in  one  section  of  the  city,  under 
a  single  efficient  agency,  it  could  be  rendered  much  more  economically, 
as  is  indicated  in  the  following  tabulation : 


Under  present  system. 

133     men     receiving    wage    and 

labor  profit $397 

160  horses  and  137  wagons,  daily 
maintenance 150 


Total 549 


Under  model  system. 

31  men,  at  $2.50  per  day $78 

18  horses 22 

8  trucks 2 

1  motor  truck 8 

Superintendence 25 


Total 145 

The  $17,900  would  equip  one  model  sanitary  plant.  At  least 
$35,000  could  be  saved  in  investment  on  horses  and  trucks.  These 
economies  and  others  which  could  be  effected  would  lessen  the  cost 
of  distribution  on  this  amount  of  service  approximately  $400  per 
day,  reducing  the  cost  of  milk  1.7  cents  per  quart. 

In  the  third  group  there  are  44  distributors,  requiring  the  services 
of  99  men,  101  horses,  and  92  wagons.  They  travel  over  600  miles 
to  supply  20,500  quarts  of  milk  to  15,400  homes.  There  is  invested 
in  crude  milk-room  equipments  $16,750,  in  horses  and  wagons  about 
$29,800.  These  men  for  owning  and  operating  the  business  receive 
a  labor  profit  of  approximately  $330,  out  of  which  must  be  paid  rent, 
taxes,  losses  from  bad  debts,  and  accidents. 

If  this  service  were  concentrated  in  one  section  of  the  city  under  a 
single  efficient  agency  it  could  be  rendered  much  more  economically, 
as  is  indicated  in  the  following  comparative  table: 


Under  present  system. 

99  men  receiving  wage  and  labor 
profit $407 

101  horses  and  92  wagons,  daily 
maintenance 101 

Total 507 


Under  model  system. 

31  men  at  $2.50  per  day $78 

18  horses,  maintenance 22 

7  trucks,  maintenance 2 

1  motor  truck 8 

Superintendence 25 

Total 135 

The  $16,750  would  properly  equip  one  sanitary  milk  depot.  A 
complete  equipment  of  horses  and  trucks  could  be  purchased  for 
$9,000,  saving  in  investment  at  least  $20,000.  These  economies  would 
reduce  the  cost  of  distribution  at  least  $375  per  day,  lessening  the 
cost  of  milk  about  1.7  cents  per  quart. 

The  fourth  group  is  composed  of  3  large  milk  companies  of  the 
city,  whose  aggregate  business,  when  compared  with  the  milk  com- 
panies of  some  other  cities,  is  very  small.  These  3  companies  now 
employ  95  men,  65  horses,  and  50  wagons,  traveling  641  miles  to  sup- 
ply 15,000  quarts  milk  to  9,800  homes.  They  have  invested  in  real 
estate  and  buildings  $96,700,  in  milk-room  equipment  $38,450,  in 
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horses   and   wagons  $25,035.     Their   combined   labor   profit   varies 
between  $78  and  $100  daily. 

By  proper  adjustments  of  routes,  this  service  could  be  rendered 
by  any  one  of  the  companies  in  their  present  plants  and  employing 
a  smaller  force,  as  is  indicated  in  the  following  tabulation : 


Under  present  system. 

95  men  receiving  wage  and  labor 

:•    profit $271 

65  horses  and  50  wagons,  daily 
maintenance 100 

Total 371 


Under  model  system. 

20  men  at  $2.50  per  day $50 

12  horses,  maintenance 15 

4  trucks 2 

1  motor  truck 8 

Superintendence 25 


Total 100 

At  least  $100,000  could  be  saved  in  unnecessary  investment  in 
real  estate,  milk-room  equipment,  and  horses  and  wagons.  The 
economies  resulting  from  this  combination  and  concentration  would 
reduce  the  cost  of  distribution  at  least  $300  daily. 

In  all,  173  distributors  were  studied.  These  represent  practically 
the  entire  milk  industry  of  the  city.  The  enormous  waste  and  the 
saving  that  could  be  effected  by  proper  distribution  incident  to  the 
distribution  of  milk  is  more  clearly  set  forth  in  the  following  com- 
parative tabulation: 

Under  model  systemi. 

90  men, 

50  horses. 

25  horse-drawn  trucks. 

300  miles  travel. 

$75,000  equipment  for  sanitary  plant. 

$30,750  equipment  of  horses  and 
trucks. 

$600  estimated  daily  cost  of  distribu- 
tion. 

$220,000  estimated  yearly  cost  of  dis- 
tribution. 

In  the  foregoing  estimates,  liberal  provision  is  made  for  amortiza- 
tion, interest,  and  Superintendence.  Mention  is  not  made  of  all  the 
wastes  that  could  be  obviated  under  efficient  management,  and  it  is 
believed  that  conclusions  here  presented  represent  most  conservative 
judgment.  There  is  little  question  that  if  the  milk  supply  of 
Rochester  were  to  be  distributed  by  one  agency,  properly  organized 
and  equipped,  a  saving  to  consumers  of  at  least  $500,000  yearly  could 
be  effected. 

The  results  of  this  study  clearly  indicate  that  the  present  system 
of  milk  distribution,  such  as  is  found  in  Rochester  and  most  Amer- 
ican cities,  is  very  wasteful  and  is  responsible  for  much  of  the  bad 
milk  that  is  sold.    At  the  present  time  municipalities  are  attempting 


Under  present  system. 

356  men,  and  in  many  cases  their 
families. 

380  horses. 

305  wagons. 

2,509-f-   miles  travel. 

$76,600  invested  in  milk-room  equip- 
ments. 

$108,000  invested  in  horses  and  wagons. 

$2,000  present  daily  cost  of  distribution. 

$720,000  yearly  cost  of  distribution. 
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to  protect  the  public  milk  supplies  by  exercising  their  police  power 
in  endeavoring  to  maintain  certain  standards  of  purity.  With  the 
exception  of  a  few  large  cities  the  milk  business  is  in  the  hands  of 
many  small  dealers,  who  have  no  training  or  fitness  for  the  occupa- 
tion. While  the  prevailing  system  of  espionage  of  health  bureaus 
occasionally  detects  and  represses  vendors  of  impure  milk,  the  sys- 
tem utterly  fails  to  secure  an  unvarying  dependable  supply.  One  in- 
evitable conclusion  from  this  study  is  that  this  extravagant  method 
of  distribution  not  only  adds  an  unnecessary  burden  on  the  consumer 
but  it  also  reacts  on  the  distributor,  because  it  makes  the  business  too 
unprofitable  to  be  done  well.  It  is  to  be  doubted,  therefore,  if  any 
great  headway  will  be  made  in  the  municipal  milk  problem  by  legal 
mandate  under  the  present  conditions. 

So  universal  is  the  use  of  milk  that  it  may  be  regarded  as  a  neces- 
sity of  life.  Its  purity,  therefore,  has  an  important  bearing  on  the 
public  health.  In  this  respect  it  may  be  compared  to  water.  Munici- 
palities have  long  since  appreciated  the  necessity  of  preserving  the 
integrity  of  their  water  supplies  even  to  the  extent  of  owning  them. 
It  likewise  recognizes  the  expedience  of  providing  a  market  place 
where  the  sale  and  exchange  of  less  perishable  foods  may  be  facili- 
tated in  an  economical  and  cleanly  manner.  For  similar  reasons  it 
undertakes  to  either  regulate,  control,  or  operate  many  industries 
which  have  to  do  with  the  public  welfare.  The  city  of  Rochester 
owns  its  waterworks,  collects  its  own  ashes,  operates  an  inciner- 
ating plant  for  the  sorting  and  disposal  of  rubbish,  and  controls  the 
collection  of  its  garbage.  All  of  these  activities  bear  an  important 
relation  to  the  public  health,  but  none  the  less  does  milk.  Why,  there- 
fore, should  not  cities  control  their  own  milk  supplies,  to  the  end 
that  the  people  may  have  pure,  wholesome  milk  at  the  same  mini- 
mum cost  ? 
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Table  No.  2. — Showing  the  total  accounting  of  milk  distributors  in  Rochester, 
grouped  according  to  the  volume  of  business  done. 


Schedules. 


Distributors  selling  daily- 


Not  more 
than  150 
quarts. 


From  151 
to  300 
quarts. 


From  301 
to  1,000 
quarts. 


1,000 

quarts  or 

more. 


Total. 


Distributors number. . 

Milk,  retail quarts. 

Milk,  wholesale do 

Total  milk  sold do 

Men  employed number. . 

Horses  employed do 

Wagons  employed do 

Length  of  route miles. . 

Customers number. . 


Value  milk-room  equipment. 

Value  horses  and  wagons 

Value  real  estate 


25 


101 


2,887 
129 


21,368 
2,411 


17,180 
3,415 


8,900 
6,000 


3,016 


23,799 


20,599 


14,900 


29 
34 
26 

199 
1,885 


133 

160 

137 

1,053 

13,915 


101 

92 

616 

9,490 


95 
65 
50 
641 
9,800 


82,407 
8,815 


$17,295 
45,105 


816,750 
28,495 


$38,450 
25,035 
96,700 


Total  investment. 


11,222 


62,400 


44,245 


160,185 


Interest,  depreciation  on  investment. 

Cost  of  coal  and  ice 

Milk  shrinkage,  waste,  etc 

Maintenance  horse  and  wagon 

Daily  wages,  labor 

Cost  of  bottles 


$6.17 
8.92 
4.35 

25.30 
5.60 
7.38 


$34. 17 
42.25 
36.59 

152.50 
48.95 
77.36 


825. 16 
39.03 
28.55 

101.00 
74.20 
74.89 


$45. 15 

17.20 

14.55 

100.00 

193. 06 

21.00 


Total  cost  distribution. 
Amount  paid  producer 


57.72 
128.71 


392. 82 
999. 55 


342.83 
880.44 


390. 98 
886.40 


Total  cost  to  distributor. 


Milk  receipts,  retail 

Milk  receipts,  wholesale. 
Cream  receipts 


Total  receipts. 

Labor  profit 

Labor  loss 


186. 43 

213. 31 
1.00 
6.75 


1,392.37 

1,535.05 
138. 26 
60.84 


1,223.27 


1,277.38 


1,254.67 
195. 87 
106. 20 


682.00 

314. 50 

67.51 


220. 06 

37.59 

3.96 


1,734.15 
341.78 


1,556.74 
333.47 


1,366.01 
78.58 


173 


50,335 
11,947 


62,314 


356 

360 

305 

2,509 

35,090 


$76,902 
107,450 
96,700 


278,052 


$110. 65 
107.40 
84.04 

378. 80 

321. 81 
180. 63 


1,184.35 
2,895.10 


4,079.45 


3,6S5.03 
548.63 
241. 50 


4,876.96 
791.42 


Table  No.  3. — Experiment  in  milk  distribution. 


Streets. 


Baden, 
Catherine, 

Vienna, 
Morris,  etc. 


Barrington, 
Dartmouth, 

Westmin- 
ster Road, 

Rutgers. 


Families  living  in  single  houses number. 

Families  living  in  double  houses do... 

Families  living  in  apartments , do... 

Total  families  visited  in  section do. . . 

Hou-oes  having  inilk  boxes do. . . 

Hon.sRs  having  no  milk  boxes do... 

Average  amount  milk  used  daily  in  homes quarts. 

Total  amount  milk  used  daily  in  section do... 

Total  length  streets  in  section miles. 

Distance  traveled  by  truck  in  section do... 

Distance  traveled  by  present  peddlers  in  supplying  section do. . . 

Stops  made  by  truck number. 

Average  time  required  to  go  from  truck  to  each  two  houses,  leave  milk,  and 

return  to  truck 

Total  time  of  experiment 

Total  tunc  truck  was  in  motion 

Total  time  truck  was  standing  still 


248 
202 
154 


604 
11 
693 
1.3 
785 
1.6 
1.7 
30 
78 

H.  TO.  ». 

46 

2   0   0 

34  45 

1  25  15 


248 
52 
23 


359 

297 

52 

3 

1,077 

2.6 

2.4 

38 

67 

H.  m.   s. 

62 
0 
2 

15 


2   0 

40 

1  19 


THURSDAY  MORNING,  SEPTEMBER  26,  1912. 

PREVENTION    OF    ACCIDENTS:    EXAMINATION,    EDUCATION,    AND 
CARE  OF  EMPLOYEES  OF  COMMON  CARRIERS. 

Hon.  J.  D.  M.  Hamilton,  Claims  Attorney,  the  Atchison,  Topeka  &  Santa  Fe 
Railway  System,  Topeka,  Kans. 

It  is  with  pleasure  that  I  am  privileged  to  take  part  in  the  dis- 
cussion of  a  question  that  is  becoming  national,  not  only  with  our 
own  Government,  but  every  civilized  nation  in  the  world;  that  is, 
betterment  of  the  conditions  surrounding  the  laborer  in  the  per- 
formance of  his  daily  task  as  to  safety  to  himself  and  his  fellows  or 
to  those  whom  he  serves  or  with  whom  he  comes  in  contact.  Rail- 
way corporations  are  to-day  afflicted  with  laws,  prominent  among 
which  are  the  employers'  liability  and  workmen's  compensation  acts, 
which  were  enacted  for  the  purpose  of  requiring  the  corporations  to 
exercise  care  in  the  selection  of  employees,  maintenance  of  track, 
equipment,  and  operation  of  trains. 

It  will  be  my  purpose,  in  the  brief  time  allotted,  to  say  a  few 
words  on  the  examination,  education,  and  care  of  employees,  as  my 
experience  for  a  number  of  years  has  brought  me  in  contact  with 
those  particularly  who  are  in  the  employ  of  railway  corporations, 
and  these  subjects  cover  only  a  brief  outline  of  safety  principles.  I 
am  a  strong  advocate  of  the  protection  of  the  American  laborer — 
his  advancement  and  education,  not  only  as  to  improving  his  compe- 
tency in  his  trade,  but  that  the  Government  may  have  in  him  and 
his  allegiance  a  better  citizen  and  one  upon  whom  it  can  depend  for 
its  preservation  and  maintenance.  I  have  always  contended  that  the 
management  of  our  railways,  in  the  operating  and  mechanical  de- 
partments, are  too  far  away  from  the  employees.  They  have  never 
been  brought  close  together.  The  only  way  this  can  be  remedied 
is  by  building  up  a  strong,  powerful  organization  among  the  em- 
ployees, who  should  be  consulted  upon  all  questions  of  safety. 

The  great  catastrophies  happening  upon  our  railroads  indicate 
carelessness,  and  the  resulting  loss  of  life,  injuries  to  persons,  and 
damage  to  property  might  just  as  well  be  avoided.  You  can  look 
over  the  calendar  of  the  Interstate  Commerce  Commission  and  in 
studying  it  you  will  find  that  65  or  70  per  cent  of  accidents  reported 
to  that  body  by  railway  authorities  occur  through  the  carelessness 
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of  the  men  themselves  or  those  working  with  them.  This  being  a 
fact,  it  is  incumbent  upon  the  operating  as  well  as  the  mechanical 
department  that  every  railway  should  see  that  competent  men  are 
employed  to  do  the  work.  This  can  be  accomplished,  first,  by  the 
examination  as  to  physical  fitness  of  men  who  are  to  operate  trains 
or  propel  machinery  or  do  other  work  of  these  great  transportation 
enterprises.  There  is  no  branch  of  industry  where  labor  is  employed 
which  calls  for  greater  exercise  of  care  or  where  the  public  ought  to 
exact  so  thorough  a  competency  as  that  of  the  railway  laborer.  The 
operation  of  the  vast  mileage  of  the  railway  systems  of  this  land  calls 
into  service  2,000,000  of  the  bone  and  sinew  of  industrial  labor  for 
the  rapid  handling  of  mail,  express,  passengers,  and  freight.  There 
is  none  so  closely  allied  to  the  Government  and  public  as  the  railway 
employee,  and  as  such  he  must  possess  knowledge  and  efficiency  in  the 
work  to  which  he  may  be  assigned.  It  is  therefore  important  to  the 
employee  and  to  the  public  that  the  men  employed  shall  be  strong 
mentally  and  physically. 

It  is  not  my  purpose  to  here  present  numerous  tables  of  statistics, 
but  it  can  be  conservatively  estimated  that  25  per  cent  of  all  the  rail- 
way employees  of  our  Government  are  in  engine,  train,  and  switch 
service,  and  it  is  necessary  to  subject  them  to  rigid  physical  examina- 
tion, not  only  before  entering  the  service,  but  at  stated  intervals  dur- 
ing the  time  they  are  so  employed.  Safety  in  the  carriage  of  passen- 
gers or  of  freight  depends  upon  careful  train  service.  Humanity  is 
bound  to  make  mistakes,  but  a  mistake  ought  not  to  cause  an  acci- 
dent, where  the  error  could  have  been  discovered  and  corrected  be- 
forehand. Every  railroad  inspects  its  roadbed,  ties,  equipment,  and 
machinery  before  it  is  placed  in  use  to  determine  the  fitness  of  such 
material,  and  its  subsequent  condition  is  regularly  looked  after  by  a 
corps  of  inspectors  with  a  view  not  only  to  the  safety  of  the  public 
and  the  employees,  but  to  the  preservation  of  the  property  of  the 
company.  What  precaution  is  necessary  as  to  the  inspection  and  the 
testing  of  the  fitness  of  the  men  ?  It  is  true  that  such  men  are  physi- 
cally examined  before  entering  the  service,  but  what  is  the  character 
of  the  examination?  I  fear  that  it  is  in  many  instances  superficial, 
not  based  upon  the  exacting  requirements  of  the  employment. 

We  are  told  that  soldiers  and  sailors  are  submitted  to  a  thorough 
examination  as  to  their  physical  fitness.  If  such  care  is  demanded 
by  the  Government  for  the  protection  of  its  citizens  and  their  prop- 
erty, why  should  not  our  railways  pursue  the  same  course,  thereby 
securing  a  higher  grade  of  men  for  such  employment?  We  fail  to 
find,  however,  wherein  any  legislative  body  has  sought  to  enact  any 
law  to  examine,  educate,  and  improve  the  competency  of  railway 
employees.  There  are  many  laws  upon  the  statute  books  concerning 
the  requirement  of  railways  in  the  matter  of  the  betterment  of  the 
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roadbed,  equipment,  appliances,  inspection  of  boilers,  and  so  on,  all 
controlled  and  protected  by  legal  enactments,  and  I  confess  that 
much  improvement  has  come  from  the  passage  of  such  laws.  Why 
should  not  equal  care  be  exercised  in  the  examination  of  railway  em- 
ployees? Our  Government  has  promulgated  maritime  laws,  em- 
phasizing the  necessity  of  an  examination  and  license  of  the  crews 
that  ply  the  high  seas,  lakes,  and  inland  navigable  streams  for  the 
purpose  of  safeguarding  not  only  those  engaged  in  such  pursuits, 
but  the  cargo,  be  it  human  or  freight.  The  Government  compels 
these  men  to  go  before  an  examining  board  and  pass  an  examination, 
and,  if  competent,  a  license  is  issued ;  and  this  means  that  they  are 
qualified  to  discharge  the  duty  which  they  are  expected  to  render  to 
the  company  and  to  the  public.  I  predict  that  it  will  not  be  many 
years  before  every  man  in  charge  of  a  throttle  of  an  engine,  or  one 
who  puts  fuel  into  the  fire  box,  as  well  as  conductors  and  brakemen, 
will  be  licensed,  and  will  secure  such  license  from  the  railway  com- 
pany through  a  board  of  examiners  of  competent  employers  before 
they  are  allowed  to  take  a  train  out  of  the  station.  When  such 
precautionary  acts  are  brought  into  service,  then  we  will  find  strong, 
Jjealthy  men,  with  excellent  characters,  handling  the  trains  of  our 
country.  Such  legislation  of  our  Government,  requiring  railway 
companies  so  to  do,  will  be  as  advantageous  as  the  vaintenance  of 
universities  for  the  education  of  the  Indian  and  the  Negro.  When 
this  form  of  classified  physical  examination  is  adopted  an  improve- 
ment can  be  wrought,  not  only  on  railways,  but  in  every  enterprise 
where  labor  is  employed. 

On  a  few  of  the  great  railway  systems  physical  examinations  have 
never  been  enforced,  even  in  elementary  form,  but  the  time  has  come 
when  the  power  of  the  press,  as  well  as  the  demands  of  a  restless 
people  for  greater  safety,  will  not  longer  be  denied.  I  suggest  such 
physical  examination  can  be  had  in  such  classification  as  the  follow- 
ing: 

1.  Visual  power. 

2.  Its  cognate,  color  perception. 

3.  Aural  sense,  or  the  faculty  of  hearing. 

4.  Hernia,  and  other  physical  defects. 

5.  Mental  qualifications,  evidenced  by  education  and  natural  fitness. 

6.  Moral  fitness,  attested  by  high  standards. 

The  advantages  of  a  thorough  physical  examination  of  employees 
can  be  briefly  summarized  in  the  words  of  one  who  has  had  consid- 
erable experience  in  the  examination  of  railway  employees : 

It  will  close  the  avenue  to  the  employment  of  men,  physically  or  otherwise 
unfit,  by  subordinate  officers  sometimes  prone  to  permit  personal  friendship  or 
fraternal  bonds  to  become  stepping  stones  to  employment. 

It  will  interpose  an  effective  shield  against  personal  and  political  favoritism 
to  employ  ineflScient  men. 
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It  will,  properly  administered,  eliminate  a  sentimentality  inconsistent  with 
conscientious  examination. 

It  will  deny  employment  to  vicious  men,  and  divorce  from  the  service  men 
whose  evil  influences  tend  to  lower  ideals. 

It  will  mark  an  improvement  in  the  personnel,  elevate  the  physical  and  intel- 
lectual standards,  and  result  in  a  moral  uplift  inevitably  reflected  In  reduced 
cost  of  operation. 

It  will  give  assurance  of  better  service  upon  the  part  of  the  employees. 

It  will  reduce  the  number  of  accidents,  and  thus  conserve  human  life  and 
property. 

It  will  deter  men  of  low  physical,  mental,  or  moral  standard  from  applying 
for  employment,  confronted  with  the  certainty  of  rejection. 

It  will  give  to  the  public  assurance  of  greater  safety,  and  thus  stimulate 
travel. 

There  is  nothing  so  conducive  to  the  safety  of  employees  as  their 
education  and  competency.  In  the  rush  to  relieve  crowded  condi- 
tions of  traffic  some  laborers  of  mediocre  ability  are  sure  to  break 
into  the  ranks,  and  thereby  increase  the  hazard  in  the  operation  of 
trains,  which  depends  upon  a  code  of  signals,  a  knowledge  and  obe- 
dience of  rules,  and  of  time  cards.  So  far  as  the  Harriman  lines  are 
concerned  no  better  protection  could  be  attained  by  educational  means 
than  is  furnished  by  the  school  of  instruction  for  novices  in  the 
different  branches  of  railway  operation,  in  the  operating  and  me- 
chanical departments,  prior  to  entering  the  service.  Evidence  of 
knowledge  and  efficiency  is  furnished  by  a  diploma,  whether  the  can- 
didate enters  the  train,  engine,  yard,  or  shop  department.  This  pre- 
liminary instruction  is  thoroughly  practical,  is  a  valuable  aid  to 
the  proficiency  of  the  student,  and  to  his  advancement  in  his  trade. 
The  employer  has  certainly  done  his  duty  in  furnishing  the  employee 
with  appliances  that  are  reasonably  safe,  a  suitable  place  in  which 
to  work,  and,  so  far  as  is  possible,  competent  subordinates.  When 
this  has  been  done,  it  is  up  to  the  employee  to  show  his  capability. 

The  campaign  for  the  education  of  employees  was  inaugurated  by 
the  United  States  Steel  Co.,  and  was  first  put  into  practical  use  on 
railways  by  the  Chicago  &  North  Western  Railway  Co.,  through  the 
efforts  of  Mr.  R.  C.  Richards,  general  claim  agent,  and  the  result  was 
so  satisfactory  that  we  now  see  similar  safety  organizations  on  almost 
every  railway  line  in  the  country.  There  Is  no  instrument  so  potent 
in  promoting  the  safety  habit  as  the  education  of  the  employee. 
It  will  smother  ignorance,  eradicate  incompetency,  eliminate  the 
chance  taker,  and  drive  the  careless  out  of  the  service. 

The  hand  laborer  has  in  a  large  measure  been  superseded  by 
machinery,  but  this  transformation  has  necessitated  the  education 
of  men  to  operate  machinery,  and  here,  it  can  be  said,  is  the  com- 
mencement of  the  education  of  the  laborer;  and,  with  his  competency 
thus  improved  and  specialized,  we  must  expect  to  develop  a  higher 
and  better  grade  of  ordinary  workmen,  as  well  as  of  workingmen 
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who,  by  years  of  experience,  will  become  able  to  command  highe? 
wages;  and  with  all  this  we  may  expect  a  higher  sense  of  respon- 
sibility for  the  safety  of  workmen  and  machinery. 

If  the  employee  is  educated  in  the  proper  handling  of  machinery, 
in  obedience  to  rules  and  regulations,  and  in  the  exercise  of  care 
toward  himself  and  fellows,  then  the  prevention  of  accidents  will  in 
a  large  measure  be  accomplished.  Every  employee  ought  to  be 
educated  in  and  thoroughly  inoculated  with  habits  of  safety. 

In  the  care  of  employees,  a  duty  devolves  upon  the  employer.  He 
must  give  the  laborer  suitable  material  and  tools,  a  safe  place  to  work, 
and  careful  employees  with  whom  to  work ;  and,  as  a  reciprocal  duty, 
the  employee  must  possess  sufficient  knowledge  to  do  the  labor  for 
which  he  is  hired  and  must  exercise  care  in  the  performance  thereof. 
Many  laws  have  been  passed  to  guard  the  laborer.  In  addition  to  all 
these,  the  employers  are  surrounding  the  laborers  with  many  provi- 
sions for  their  health,  happiness,  and  culture.  Hospitals,  reading 
rooms,  Young  Men's  Christian  Associations,  pension,  voluntary  re- 
lief, educational  bureaus,  and  schools  of  instruction — all  must  neces- 
sarily lead  men  to  a  higher  state  of  mental  training,  and  impart  to 
them  ideas  of  workmanship,  of  citizenship,  and  of  moral  and  in- 
tellectual manhood. 


ORGANIZED  RELIEF. 

S.  E.  Babb,  Superintendent,  Relief  Department,  Baltimore  &  Ohio  Railroad, 

Baltimore,  Md. 

The  first  successful  attempt  to  organize  an  institution  for  the  relief 
of  employees  of  railroad  companies  was  made  by  the  Baltimore  & 
Ohio  Railroad  Co.  on  May  1,  1880.  This  was  followed  by  a  similar 
action  on  the  part  of  the  Pennsylvania  Railroad  Co.  on  its  lines  east 
of  Pittsburgh  and  Erie,  in  1886;  the  Philadelphia  &  Reading  Rail- 
road, on  October  30,  1888;  the  Chicago,  Burlington  &  Quincy  Rail- 
road, on  March  15,  1889;  the  Pennsylvania  Railroad — lines  west  of 
Pittsburgh  and  Erie,  on  April  16,  1889;  the  Atlantic  Coast  Line  Rail- 
road, on  April  1.  1899;  the  Western  Marjdand  Railroad  Co.,  in  the 
early  part  of  1908,  and  the  "Washington  Terminal  Railroad  Co.  on 
October  1,  1908. 

These  eight  relief  departments  are  the  only  ones  under  considera- 
tion in  this  paper.  Although  relief  and  hospital  funds  in  various 
forms  are  maintained  upon  the  lines  of  other  companies,  they  are  not 
of  the  comprehensive  character  of  those  referred  to.  These  eight 
departments  are,  so  far  as  concerns  the  contributions  required  from 
members,  and  the  payment  of  benefits  for  disablements  and  death, 
practically  on  the  same  basis. 
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Membership  is  compulsory  in  some  and  voluntary  in  others,  but 
provision  is  made  in  all  of  them  for  the  payment  of  practically  the 
same  benefits  in  cases  of  disability  from  sickness,  accident,  and  for 
death. 

On  account  of  long  connection  and  greater  experience  with  its 
operation,  I  shall  confine  my  remarks  mainly  to  the  relief  department 
of  the  Baltimore  &  Ohio  Railroud  Co.  These  departments  are  man- 
aged by  what  are  termed  "  committees  "  composed  of  equal  represen- 
tation of  the  members  and  of  the  companies;  the  latter  reserve  the 
right  to  have  all  changes  in  the  rules  receive  the  approval  of  their 
directories  before  becoming  effective. 

The  companies  contribute,  first,  by  establishing  and  maintaining 
the  departments  as  a  part  of  their  service;  second,  by  giving  the  serv- 
ices of  their  officers  and  agents,  and  the  use  of  their  facilities  for  con- 
ducting the  departments'  business ;  third,  by  holding  the  departments' 
moneys  as  a  trust  fund  and  paying  interest  on  monthly  cash  balances 
at  the  rate  of  4  per  cent  per  annum;  fourth,  by  guaranteeing  the 
faithful  performance  of  all  the  obligations  of  the  departments  and 
agreeing  to  make  good  any  deficit  arising  at  the  end  of  each  fiscal 
year,  regardless  of  any  surplus  the  departments  may  have  as  the 
result  of  their  operations  in  previous  years. 

The  following  table  from  the  regulations  of  the  Baltimore  &  Ohio 
relief  department  shows  the  contributions  and  the  benefits  guaran- 
teed to  be  paid  therefor: 


Classes. 

A. 

B. 

c. 

D. 

E. 

Bates  of  contributions  per  month: 

First  class  0 

Jl.OO 
.75 

.50 
.25 

.50 
.25 

500.00 
250.00 

$2.00 
1.50 

1.00 
.50 

1.00 
.60 

1,000.00 
500.00 

$3.00 
2.25 

1.50 
.75 

1.50 
.75 

1,500.00 
750.00 

$4.00 
3.00 

2.00 
1.00 

2.00 
1.00 

2,000.00 
1,000.00 

$5.00 
3  75 

Second  class  6 

Entitling  to  benefits: 

For  accidental  injuries,  per  day,  not  including  Sundays- 
First  52  weeks 

2  50 

After  52  weeks 

1.25 

For  sickness,  per  day,  not  including  first  six  working 
days  or  Sundays- 
First  52  weeks 

2.50 

A  f  ter  52  weeks 

1.25 

In  the  event  of  death  from— 

Accidental  inj uries 

2,500.00 

Natural  causes 

1,250.00 

o  Those  engaged  in  the  operation  of  trains. 


6  Those  not  so  engaged. 


The  classes  to  which  members  are  assigned  are  determined  by  their 
monthly  wages,  with  the  idea  of  securing  to  them  approximately  half 
their  wages  when  disabled.    This  classification  is  as  follows: 

Class  A. — Those  receiving  not  more  than  $35. 
Class  B. — Those  receiving  more  than  $35  and  not  more  than  $50. 
Class  C. — Those  receiving  more  than  $50  and  not  more  than  $75. 
Class  D. — Those  receiving  more  than  $75  and  not  more  than  $100. 
Class  E. — Those  receiving  more  than  $100. 
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Any  member  while  in  the  service  may  enter  a  higher  class  than  that 
to  which  his  wages  assign  him,  provided  he  is  not  over  50  years  of 
age  and  can  pass  a  satisfactory  medical  examination. 

The  benefits  for  disability,  whether  resulting  from  accident  or  sick- 
ness, are  payable  at  full  rates  for  52  weeks  and  at  half  rates  there- 
after during  the  continuance  of  the  disability,  no  matter  of  how  long 
duration. 

While  entitled  to  benefits  members  are  not  required  to  make  any 
contributions.  Free  surgical  and  hospital  attention  is  furnished  as 
long  as  may  be  necessary  in  cases  of  accidental  injury,  and  artificial 
limbs  or  other  appliances  are  supplied  without  cost  when  the  mem- 
ber's condition  can  be  benefited  thereby.  Whenever  necessary  these 
appliances  are  renewed. 

Systematic  inspection  is  made  of  the  members'  surroundings,  and 
all  matters  affecting  their  health,  comfort,  or  safety  are  promptly 
reported.  Fully  instructed  first-aid  corps  are  established  among  all 
classes  of  employees,  and  first-aid  packets  are  carried  on  all  trains 
and  are  placed  in  all  shops.  Further  attention  is  given  to  their  safety 
by  requiring  all  persons  entering  the  service  to  pass  a  rigid  physical 
examination  in  order  to  prevent  the  employment  of  those  physically 
or  mentally  unfit  to  properly  perform  their  duties  or  who  would  be 
unsafe  by  reason  of  defective  sight,  hearing,  or  color  sense. 

A  member  leaving  the  service  or  while  temporarily  absent  can 
retain  his  life  insurance  (called  natural-death  benefits)  by  making 
the  required  contribution  (25  cents  per  month  for  each  $250),  and 
may  also  retain  his  full  membership  during  an  absence  not  exceeding 
30  days.  Up  to  this  point  the  railroad  relief  departments  are  prac- 
tically the  same. 

In  connection  with  its  relief  department  the  Baltimore  &  Ohio 
Railroad  has  what  is  termed  a  "  pension  feature,"  the  funds  for  the 
support  of  which  are  provided  from  the  company's  treasury,  none  of 
tlie  contributions  from  members  being  used  for  this  purpose. 

The  following  table  shows  the  benefits  payable  under  this  feature: 


10  years' 
member- 
ship and 
under  one- 
half  sick 
rate. 

15  years' 
member- 
ship, 5  per 
cent  ad- 
ditional. 

20  years' 
member- 
ship, 10  per 
cent  ad- 
ditional. 

Those  contributing  under  relief  feature  to  class  A 

$0.25 

.50 

.75 

1.00 

1.25 

$0.26} 

:flt 

1.05 
1.31i 

$0.27  J 
.55 

Those  contributing  under  relief  feature  to  class  B.. 

Those  contributing  under  relief  feature  to  class  C 

.82i 
1.10 

Those  contributing  under  relief  feature  to  class  D 

Those  contributing  under  relief  feature  to  class  E 

1.37i 

Any  employee  reaching  the  age  of  65,  and  having  served  the  com- 
pany for  not  less  than  10  years,  is  eligible  for  pension,  although  he  is 
not  required  to  retire. 
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The  addition  of  this  feature  would  seem  to  make  a  complete  system 
of  relief,  every  exigency  of  a  workingman's  life  being  provided  for. 
He  is  protected  when  disabled  by  sickness,  injury,  and  old  age,  and 
his  family,  in  some  degree,  in  the  event  of  his  death. 

The  savings  feature  is  another  adjunct  of  the  department,  and 
was  establislied  for  the  purpose  of  enabling  the  employees  of  the 
company,  their  wives,  children,  fathers,  and  mothers,  or  the  benefi- 
•ciaries  of  deceased  members,  to  safely  deposit  their  savings  in  any 
sums  not  less  than  $1  nor  more  than  $100  in  any  day.  These  deposits 
<;an  be  withdrawn  on  demand,  no  time  notice  being  required.  If 
withdrawn  before  the  close  of  the  fiscal  year,  4  per  cent  is  paid ;  but 
if  allowed  to  remain  until  the  close  of  the  year,  this  interest  is  in- 
creased by  the  addition  of  the  profits  resulting  from  the  investments 
of  the  funds.    This  dividend  is  usually  more  than  1  per  cent. 

These  deposits  are  a  trust  fund,  and  the  company  fully  guarantees 
their  safety.  A  depositor  may  continue  his  account  upon  severing 
his  connection  with  the  service,  if  he  then  has  not  less  than  $50  to 
bis  credit. 

These  deposits  are  loaned  to  employees  for  the  purpose  of  acquiring, 
improving,  or  releasing  liens  upon  a  homestead  situated,  except  in 
the  cities,  within  a  mile  of  the  company's  lines.  Six  per  cent  interest 
is  charged  upon  such  loans.  No  loan  is  made  in  excess  of  three- 
fourths  of  the  value  of  the  property  offered  as  security.  Loans  are 
repaid  upon  the  basis  of  1,  1^,  and  1^  per  cent  monthly  by  deduction 
from  wages  earned. 

The  interest  charge  is  adjusted  whenever  a  payment  is  made  on 
the  principal.  This  is  perhaps  best  illustrated  by  showing  a  $1,000 
loan  to  be  repaid  at  the  rate  of  1^  per  cent  per  month. 

Principal $1, 000.  00 

Interest  first  month 5. 00 


1,  005.  00 
First  payment 15.  00 

..  '  990.00 

Interest  second  month 4.95 


994.  95 
Second  payment : 15.  00 

979.  95 

And  so  on,  for  a  period  of  82  months,  if  regular  payments  are 
made,  when  the  loan  is  fully  repaid,  with  a  total  interest  charge  of 
$219.43. 

There  are  no  fines  or  other  penalties  for  temporary  failure  to  meet 
the  required  payments,  and  borrowers  are  not  expected,  or  required, 
when  not  earning  wages  by  reason  of  disabilities,  to  make  the  pay- 
ments. 
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As  might  be  expected,  many  thousands  have  taken  advantage  of 
this  opportunity  to  provide  themselves  with  homes.  This  feature  has 
been  in  operation  for  such  a  length  of  time  that  property  ownere  do 
not  hesitate  to  take  a  second  mortgage  on  the  properties  sold  to  our 
employees  who  are  not  able  to  pay  all,  or  even  any  portion,  of  the 
difference  between  the  purchase  price  and  the  amount  the  department 
will  lend. 

It  has  not  been  thought  necessary  to  make  any  detailed  statement 
of  the  amounts  paid  out  through  the  relief  departments,  amounting, 
as  they  do,  to  many  millions. 

Every  attempt  to  improve  human  conditions  has  met  with  adverse 
criticism  and  opposition,  and  relief  departments  have  not  escaped 
such  difficulties,  but  by  perseverance  and  just  dealing  they  have  gone 
on  with  their  work,  and  it  may  be  safely  said  that  to-day  they  have 
a  contented  membership. 


THE  ACCIDENT  PROBLEM  OF  THE  RAILROADS. 

Fbancis  Denisow  Patterson,  M.  D.,  Chief  Surgeon  Philadelphia  &  Western 
Railway  Co.,  Philadelphia,  Pa. 

The  accident  problem  of  the  American  railroads  is  to-day  a  serious 
one;  more* so  than  in  other  countries,  for  here  the  demand  of  the 
public  is  for  speed,  both  for  their  own  constant  traveling  and  for 
the  movement  of  their  freight  and  express  matter,  and  this  over 
tracks  which  are,  but  in  rare  instances,  protected  by  a  properly 
inclosed  right  of  way,  and  with  countless  grade  crossings  not  always 
guarded,  each  one  of  which  may  become  the  site  of  a  catastrophe. 

The  problem  is  serious,  both  by  reason  of  its  accompanying  mor- 
tality and  consequent  economic  loss  to  the  community  at  large,  and 
also  because  the  moneys  paid  in  the  settlement  of  personal-injury 
cases  is  an  operating  expense  of  material  amount,  and  these  can  be 
best  illustrated  by  a  brief  review  of  some  recent  statistics. 

The  reports  of  the  Interstate  Commerce  Commission  show  that, 
from  1888  to  the  end  of  December,  1911,  68,345  employees  were  killed 
and  1,180,782  were  injured,  and,  in  the  same  period,  7,305  passengers 
were  killed  and  161,976  were  injured.  From  1888  to  1909,  inclusive, 
108,167  other  persons  were  killed  and  149,777  were  injured. 

Anah'^sis  of  the  figures  for  the  year  1910  shows  that  during  that 
year  6,768  persons  were  killed,  an  average  of  over  18  a  day,  and 
82,915  were  injured,  an  average  of  over  227  a  day.  In  1911,  9,842 
were  killed,  an  average  of  over  26  a  day,  and  71,832  were  injured,  an 
average  of  over  196  for  each  of  the  365  days  of  this  year. 

By  far  the  greater  number  of  these  injured  persons  are  employees, 
and  a  further  study  shows  that  accidents  to  them  are  greatly  on  the 
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increase.  During  the  year  1890,  1  out  of  every  33  employees  was  in- 
jured. In  1911  this  had  increased  to  1  out  of  every  13.  In  1890,  1 
out  of  every  12  trainmen  (engineers,  firemen,  conductors,  and  brake- 
men)  was  injured,  while  in  1911  this  had  increased  to  1  out  of  every 
8 ;  and  it  should  be  remembered  that  these  reports  do  not  record  any 
injuries  where  the  disability  is  less  than  a  period  of  three  days,  and 
so  the  number  who  sustain  some  form  of  injury  is  unquestionably 
underestimated. 

The  reports  of  the  Federal  employer's  liability  and  workmen's 
compensation  commissions  emphasizes  another  serious  phase  of  the 
problem.  It  states  the  experience  of  the  companies  operating  one- 
half  of  the  total  railway  mileage  of  the  United  States,  employing 
nearly  57  per  cent  of  all  railway  employees,  excluding  officers,  and 
paying  59.3  per  cent  of  the  wages  of  all  railway  employees,  exclud- 
ing officers,  and  covering  the  three  years  of  1908,  1909,  and  1910. 

Briefly,  the  report  shows  that  5,948  employees  met  with  fatal  acci- 
dents, that  their  average  age  was  35  years,  and  that  the  total  of  days 
lost  from  their  life  expectation  reaches  the  enormous  figure  of 
69,914,482. 

Two  hundred  and  seventy-nine  employees  met  with  an  accident 
which  resulted  in  their  total  disability,  and  these  comprised :  Loss  of 
both  feet,  100  cases ;  loss  of  both  hands,  9  cases ;  loss  of  both  eyes,  7 
cases;  loss  of  one  hand  and  one  foot,  27  cases;  other  unspecified  in- 
juries, 136  cases.  The  average  age  of  these  employees  at  the  time  of 
accident  was  34  years,  and  the  total  number  of  days  lost  from  their 
life  expectation  was  3,286,799. 

There  were  2,642  cases  of  permanent  partial  disability,  and  these 
comprised:  Loss  of  one  hand,  481  cases;  loss  of  one  foot,  893  cases; 
loss  of  one  eye,  390  cases;  other  unspecified  injuries,  878  cases.  The 
average  age  of  these  employees  was  33  years,  and  the  total  number  of 
days  lost  from  their  life  expectation  was  4,355,281. 

There  were  79,613  cases  of  temporary  disability  of  over  two  weeks, 
and  these  lost  a  total  of  3,260,433  days  from  work. 

There  were  253,680  other  cases  where  the  disability  was  two  weeks 
and  under. 

The  cost  of  these  accidents  to  the  companies  in  settlements  and 
judgments  was  $17,940,631,  a  figure  which  would  be  vastly  increased 
had  the  cases  been  adjusted  under  the  provisions  of  the  proposed  Fed- 
eral law. 

The  civilized  world  stood  aghast  when  the  Titanic^  with  her  name 
of  ill  omen,  crashed  into  an  iceberg  and  some  1,500  souls  perished 
amidst  the  ice  floes.  An  ever-generous  public  subscribed  more  than 
$2,000,000  for  the  relief  of  those  made  dependent  by  the  catastrophe, 
and  countless  columns  of  every  newspaper  were  devoted  to  every 
phase  of  the  horror ;  but  the  vastly  greater  number  of  persons  who  are 
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maimed  or  killed  by  the  railroads  every  month  passes  practically 
uimoticed  by  both  press  and  public. 

All  railroad  accidents  are  due  to  some  one  of  three  causes — first,  a 
defect  in  material;  second,  its  failure  to  work  properly;  third,  the 
failure,  sometimes  of  employees  and  sometimes  of  the  injured  per- 
son, to  exercise  the  proper  care. 

It  is  per  se  the  duty  of  the  management  of  the  railroads  to  obviate 
the  first  and  second  of  these  three  causes,  a  course  which  for  them  is 
not  always  easy,  for  the  regulation  of  rates  by  the  Government  has 
made  it  a  more  or  less  difficult  problem  to  maintain  the  equipment  at 
the  highest  possible  standard. 

It  is  not  for  me  to  question  the  present  tendency  toward  paternal- 
ism in  our  Government,  but  I  deem  it  my  duty  to  draw  attention  to 
the  fact  that  it  not  only  limits  the  transportation  rate,  but  at  the 
same  time  is  endeavoring  to  fix  by  legislation  the  moneys  which  must 
be  paid  in  compensation  of  any  accident,  which,  however,  may  be 
caused  by  depreciated  equipment,  due  to  the  failure  of  the  railroads 
to  receive  an  adequate  compensation  for  their  services. 

My  plan  of  accident  prevention  deals  solely  with  the  third  cause, 
the  failure  to  exercise  proper  care,  and  the  plan  applies  equally  to, 
first,  the  employee,  second,  the  passenger,  and,  third,  the  public  in 
general. 

First,  the  employee:  The  failure  to  take  proper  care  should  bring 
home  to  each  one  the  sense  of  his  personal  responsibility  in  the  pre- 
vention of  accidents.  The  employee  who  habitually  takes  chances 
instead  of  taking  care  is  mentally  unfit  for  employment  in  any  ca- 
pacity in  the  railroad  service. 

Proper  care  taken  to  operate  proper  equipment,  and,  furthermore, 
proper  care  taken  to  see  that  this  equipment  works  properly  would 
obviate  the  occurrence  of  the  majority  of  accidents. 

Proper  care  can  be  taken  only  by  an  employee  who  is  physically 
and  mentally  competent,  and  this  can  be  accurately  determined  only 
by  a  physical  examination  by  a  physician. 

This  examination  should  comprise  a  complete  test  of  the  applicant's 
physical  and  mental  capacity  for  the  position  for  which  he  applies. 
The  form  which  I  devised,  and  which  has  proved  in  every  way  satis- 
factory in  my  service  on  the  Philadelphia  &  Western  Railway,  is  the 
following : 

Physical  Examination  Blank. 

Name Birthday Age 

Birthplace Occupation 

Residence 

Are  you  a  citizen  of  the  United  States? 

If  not,  have  you  made  application  and  in  what  court? 
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Have  you  ever  applied  to  any  Insurance  or  beneficial  association  for  membership 
or  for  enlistment  in  the  Army,  Navy,  Marine  Corps,  or  National  Guard  or 
for  employment  to  any  railroad  company  and  been  rejected  by  reason  of 

physical  disability? 

What  sickness  have  you  had,  and  at  what  age? 

What  are  the  ages  of  your  parents,  and  if  either  parent  has  died,  state  age  at 
death  and  cause  of  death? 


How  many  brothers  and  sisters  living  and  their  condition  of  health?. 
If  brother  or  sister  has  died,  state  age  at  death  and  cause  of  death- 


Did  any  member  of  your  family  ever  suffer  from  either  consumption  or 
insanity? 

Have  you  found  your  health  or  your  habits  to  interfere  with  your  success 
in  life? - 

Is  there  anyone  in  the  house  In  which  you  live  that  suffers  from  consumption? 

Are  you  subject  to  dizziness  or  vertigo,  epileptic  or  other  fits? 

To  headache? To  pain  in  the  chest? 

To  fluttering  of  the  heart? .To  shortness  of  breath? 

To  colds  in  the  head? To  cough? 

To  hoarseness? To  diarrhea? 

To  piles,  fistula,  or  any  other  rectal  disease? 

To  rheumatism  or  to  lumbago? 

To  varicose   veins? — 

Do  you  believe  that  you  are  sound  and  well  at  this  time? 

Have  you  had  sore  eyes  or  any  defect  of  vision? 

Have  you  had — A.  Asthma? H.  Running  from  either  ear? 

B.  Spitting  of  blood? I.  Gonorrhea,  and  when? 

C.  Dyspepsia? J.  Sore  of  any  kind  upon  the  penis,  and 

D.  Appendicitis? when? 

E.  Gall  stones? K.  A  boil  near  the  anus  (fistula)? 

F.  Gravel? X.  Malaria? 

G.  Any  defect  in  hearing? M.  Cancer  or  other  tumor? 

Have  you  ever  had  any  ulcers  or  open  sores? 

Do  you  drink  intoxicating  liquors,  and  If  so  to  what  extent? 

Have  you  ever  taken  a  cure  for  the  liquor  or  drug  habit? 

Do  you  take  narcotics? 
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Do  you  use  tobacco?    If  so,  in  what  form? 

Have  you  ever  been  injured  upon  the  head? r 

Have  you  ever  had  paralysis  or  any  other  nervous  trouble? 

Have  you  had  a  sprain? Or  a  stifif  joint? 

Or  a  bone  broken? Or  a  bone  or  joint  out  of  place? 

Have  you  lost  or  gained  weight  within  the  last  six  months,  and  how  much? 

Mention  carefully  any  serious  illnesses  that  you  may  have  had,  and  the  length 
of  time  you  were  ill 

Mention  carefully  any  injuries  or  surgical  operations  that  you  may  have  had 
upon  any  part  of  your  body 

Have  you  been  successfully  vaccinated?    If  so,  when? 

When  did  you  last  consult  a  physician  professionally,  and  for  what? 

When  and  for  what  and  for  how  long  were  you  last  confined  to  the  house 
by  illness? 

I  declare  these  answers  to  be  true,  and  I  agree  that  any  misstatement  will 
be  a  just  cause  for  dismissal. 


Signature  of  witness.  Date  of  application.  Signature  of  applicant. 

PHYSICAL  EXAMINATION. 

Figure  and  general  appearance I 

Height Weight Temperature 

Color  of  hair .Color  of  eyes 

Missing  teeth:  Right.  Left. 

Upper 87654321       12345678 

Lower 87654321       12345678 

Eye  tests — Acuteness  of  vision : 

Bight  eve Left  eye Both  eyes 

Corrections  with  glasses 

Range  of  vision  (number  of  the  test  type  read  at  8  inches)  : 

Bight  eye.  No Left  eye,  No Both  eyes.  No 

Field  of  vision 

Right  eye Left  eye Both  eyes 

Correction  with  glasses 

Any  disease  of  eyes  or  lids? 

Field  of  vision 

Right  eye Left  eye Both  eyes 

Color  sense — ^Test  skeins 
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1,  Green 2.  Rose 

3.  Red .4.  Blue 

Ciolors  selected  to  match — Selection  prompt  or  hesitating?. 

Lantern  tat. 


Number  shown 

1 

3 

4 

5 

6 

7 

Name  given 

Letter  shown 

A 

B 

C 

D 

E 

F 

G 

Name  given 

Remarks 


EAB  TESTS. 

Hearing  right  ear — conversation feet 

acoumeter feet 

watch Inches . 

Hearing  left  ear — conversation leet 

acoumeter feet 

watch inches 

Remarks 

Heart condition  of  blood  vessels 

Pulse  rate,  at  rest after  exercise 

Chest,  expiration Inspiration mobility 

Lungs , 

Frequency  of  respiration  per  minute at  rest after  exercise- 
Waist  measurement 

Abdomen  and  contained  organs: 

Spine .reflexes 

Kidneys : 

Urine  examination:  Color..  Heaction S.  G 

Albumen Sugar 

Upper  extremities 

Scrotum 

Lower  extremities 

Skin .Vaccination 

Physically :  First  class ALverage Defective 

Mentally :  Alert Average Dull 

Remarks 


I 

II 
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I  have  this  day  examined who  is  an  applicant  for  the 

position  of and  I  find  him  physically competent  to  fill  the 

duties  of  that  position. 


Chief  surgeon. 

Place  of  examination 

Date  of  examination 

With  the  view  of  obtaining  information  as  to  the  methods  of  the 
larger  steam  and  electric  railway  systems  in  this  country,  I  recently 
sent  out  a  circular  letter,  and  received  replies  from  the  management 
of  54  of  the  steam  and  87  of  the  electric  systems.  In  reply  to  ray 
question  as  to  whether  or  not  they  required  applicants  for  employ- 
ment to  pass  a  physical  examination,  51  of  the  steam  roads  answered 
that  they  required  an  examination,  while  the  other  3  did  not.  Of 
these  51  roads,  33  require  that  the  tests  for  vision,  hearing,  and  color 
perception  be  made  by  the  physician  who  conducts  the  physical  ex- 
amination, while  the  other  18  roads  have  these  tests  made  by  an  em- 
ployee who  is  not  a  physician,  and  8  of  these  roads  make  no  other 
examination  than  the  tests  for  vision,  hearing,  and  color  perception. 

I  can  but  believe,  from  my  experience  during  the  past  16  years,  that 
the  value  to  be  placed  on  any  physical  examination  depends  on  the 
thoroughness  with  which  it  is  performed.  I  do  not  consider  a  train- 
master or  an  air-brake  inspector  competent  to  determine  the  physical 
or  mental  qualifications  of  an  applicant  for  employment  in  the  oper- 
ating or  any  other  department  of  the  railroad  service.  I  am  con- 
vinced that  the  examination  of  the  heart,  the  lungs,  the  nervous 
system,  the  urine,  and  the  determination  of  the  blood  pressure  are 
equally  as  important  as  the  examination  of  the  eyes  and  the  ears,  and 
this  presumes  that  the  nonmedical  examiner  has  had  the  training  to 
make  the  examination  properly. 

"  Safety  appliances  require  safe  men  to  operate  them  "  is  an  axiom 
too  often  disregarded  by  the  management  of  American  railroads. 
The  most  modern  form  of  block-signal  system  is  of  no  possible  pro- 
tection to  anj'  train  at  night  when  a  color-blind  engineer  is  at  the 
throttle,  or  at  any  time,  if  the  engineer  is  lifeless  from  some  disease, 
the  presence  of  which  would  have  been  determined  by  a  thorough 
physical  examination. 

The  employment  of  any  man  in  the  operating  department  of  a 
railroad,  without  submitting  him  to  a  physical  examination  by  a 
physician  prior  to  his  appointment,  and  the  failure  to  reexamine 
him  at  frequent  intervals,  is  courting  a  disaster  which  may  be  titanic 
in  size,  if  not  in  name.  This  should  be  just  as  criminal  as  it  is  foolish 
to  drive  a  ship  at  full  speed  amidst  the  icebergs,  not  heeding  the 
66692— VOL  5.  pt  1—13 11 
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warnings  from  other  vessels  as  to  their  presence.  No  company  need 
hesitate  over  the  question  of  expense,  for  the  medical  department 
can  be  made  self-sustaining  by  charging  the  applicant  a  fee  for  the 
examination. 

Of  the  steam  railroads  which  require  a  physical  examination,  in 
11,  it  is  made  at  the  expense  of  the  company;  in  19,  it  is  made  at  the 
expense  of  the  applicant,  if  accepted,  and  at  the  expense  of  the  com- 
pany, if  rejected;  in  9,  it  is  made  at  the  expense  of  the  applicant, 
whether  accepted  or  rejected;  in  one  instance,  it  is  made  at  the  ex- 
pense of  the  company,  if  accepted,  and  at  the  expense  of  the  applicant, 
if  rejected. 

The  cost  of  these  examinations  to  the  applicant  varies  from  $1  to 
$2.  In  the  electric  roads,  in  nearly  every  instance,  the  cost  of  the 
examinations  is  placed  on  the  applicant,  the  fee  varying  from  50 
cents  to  $2.50,  but  the  average  charge  is  $1. 

I  consider  it  of  the  utmost  importance  that  all  employees  of  the 
operating  depaiiment  should  be  reexamined  at  a  yearly  interval, 
and  before  resuming  work  after  an  absence  from  duty,  for  a  period 
of  three  days  or  longer,  by  reason  of  either  illness  or  injury.  In 
this  way,  those  who  have  become  physically  unfit  would  be  displaced 
from  positions  where  their  physical  infirmity  might  be  the  cause  of 
an  accident.  Such  is  my  practice  in  my  service,  and  the  form  which 
I  use  in  these  reexaminations  is  the  following: 

Employees'  Physical  Examination  Blank. 

Jfame Age 

Residence Position 

Lengtii  of  service  witli  Fliiladelpliia  &  Western  Railway  Co 

What  sickness  have  you  had  and  at  what  age? 

What  are  the  ages  of  your  parents,  and  if  either  parent  has  died,  state  age  at 
death  and  cause  of  death? 

How  many  brothers  and  sisters  living,  their  ages  and  their  condition  of  health? 

If  brother  or  sister  has  died,  state  age  at  death  and  cause  of  death 

Did  you  or  any  member  of  your  family  ever  suffer  from  either  consumption  or 

insanity? 

Is  there  any  one  in  the  house  in  which  you  live  that  suffers  from  consumption? 

Have  you  ever  had  any  ulcers  or  open  sores? 

Have  you  lost  or  gained  weight  within  the  last  six  months,  and  if  so,  how  much? 
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Mention  carefully  any  serious  illnesses  that  you  may  have  had  and  their  date 
and  the  length  of  time  you  were  ill 

Mention  carefully  any  injuries  or  surgical  operations  that  you  may  have  had 
upon  any  part  of  your  body 

Have  you  been  successfully  vaccinated? If  so,  when?___ 

When  did  you  last  consult  a  physician  professionally  and  for  what? 


His  name  and  address 

When,  for  what,  and  for  how  long  were  you  last  confined  to  the  house  by  rea- 
son of  illness? 

Do  you  use  tobacco? If  so,  in  what  form  and  in  what  amount? 


Do  you  drink  intoxicating  liquors? 

Have  you  ever  taken  them  to  excess? 

I  declare  these  answers  to  be  true  and  I  agree  that  any  misstatement  will  be 
a  just  cause  for  dismissal. 


(Signature  of  employee.) 
-Witness.  Date 


PHYSICAL    EXAMINATION. 


Figure  and  general  appearance 

Height Weight Temi)erature 

Color  of  hair Color  of  eyes 

Eye  tests — Acuteness  of  vision: 

Right  eye Left  eye Both  eyes 

Corrections  with  glasses 

Range  of  vision  (number  of  the  test  type  read  at  8  inches)  : 

Right  eye,  No Left  eye,  No Both  eyes.  No. 

Field  of  vision 

Right  eye Left  eye Both  eyes 

Correction  with  glasses 
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Any  disease  of  eyes  or  lids? 

Field  of  vision 

Right  eye Left  eye Both  eyes 

Color  sense — Test  skeins 

1.  Green 2.  Rose 

3.  Red 4.  Blue 

Colors  selected  to  match — Selection  prompt  or  hesitating 

Lantern  test. 


1 

2 

3 

4 

5 

6 

7 

A 

B 

C 

D 

E 

F 

G 

Remarks 


EAR   TESTS. 

Hearing  right  ear — conversation feet 

acoumeter feet 

watch inches 

Hearmg  left  ear — conversation feet 

acoumeter feet 

vratch inches. 

Bemarks 


Heart condition  of  Mood  vessels 

Pulse  rate,  at  rest after  exercise 

Chest,   expiration inspiration mobility. 


Lungs. 


Frequency  of  respiration  i>er  minute. 
Remarks 

Abdomen  and  contained  organs. 


.at  rest after  exercise. 
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Remarks 

Spine reflex 

Remarks 

Kidneys. 

Urine  examination:  Color Reaction S.  G 

Albumen Sugar 

Remarks 

Upper  extremities 

Scrotum 

Lower  extremities 

Remarks ; 

Skin Vaccination 

Physically  :  First  class .\verage Defective 

Mentally  :  Alert Average Dull 

Remarks 

I  Iiave  this  day  examined ,  whose  position  is  that 

of ,  and  I  find  him  physically competent  to  fill  the  duties 

of  that  position. 


Chief  Surgeoiu 


Place  of  examination. 
Date  of  examination.. 


The  space  at  my  disposal  does  not  permit  of  the  consideration  in 
detail  of  the  relation  of  fatigue  to  efficiency;  excessive  working 
hours  on  the  j^art  of  employees  of  necessity  increases  the  liability 
to  an  accident.  As  Goldmark,  in  her  admirable  study,  Fatigue  and 
Efficiency,  has  pointed  out:  "After  fatigue  has  set  in  the  faculty 
of  attention  is  in  inverse  ratio  to  the  duration  and  intensity  of  the 
work  undertaken,  and  when  the  brain  is  fatigued  attention  flags." 
For  any  employee  to  discharge  his  duties  with  the  utmost  efficiency 
it  is  necessary  that  his  hours  of  work  be  followed  by  both  mental 
and  physical  rest.  No  employee  should  be  required  to  be  on  duty 
for  a  longer  period  than  12  consecutive  hours,  and  then  there  should 
be  at  least  a  period  of  rest  of  8  hours  before  again  returning  to  duty. 
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It  is  my  practice  to  caution  our  employees  as  to  the  value  of  proper 
rest  in  promoting  efficiency,  and  to  further  instruct  them  that  alcohol 
is  a  poison;  to  tell  them  of  the  importance  of  fresh  air  and  of  per- 
sonal cleanliness  and  that  venereal  disease  disqualifies  them  from 
further  employment  with  the  company. 

Second,  the  passenger,  and,  third,  the  public  in  general :  As  regards 
the  passenger,  it  is  and  should  be  contributory  negligence  for  any- 
one not  to  take  the  proper  care,  but  it  is  equally  the  duty  of  the  rail- 
roads, as  a  means  of  accident  prevention,  to  impress  upon  them  and 
upon  the  public  in  general  through  newspaper  advertisements,  the 
distribution  of  printed  matter,  and  by  signs  the  necessity  for  such 
care.  Passengers  should  be  told  the  right  and  the  wrong  way  to  board 
and  alight  from  trains;  they  should  be  cautioned  against  getting  on 
or  off  moving  cars,  etc. 

A  campaign  of  vigorous  prosecution  should  be  waged  against  tres- 
passers upon  any  portion  of  the  property  of  any  railroad  company. 
The  reports  of  the  Interstate  Commerce  Commission  show  that  in 
the  decade  from  June  30,  1901,  to  June  30,  1911,  50,708  trespassers 
were  killed  and  54,183  were  injured ;  some  13,000  of  these  were  under 
the  age  of  14  years  and  some  20,000  between  the  ages  of  14  and  21. 
Such  a  campaign  would  unquestionably  save  many  of  these  lives,  the 
sacrifice  of  which  passes  practically  unheeded. 

Whenever  a  pei'sonal-injury  case  occurs,  whether  the  unfortunate 
person  be  employee,  passenger,  or  trespasser,  it  should  receive  the 
attention  of  a  physician  at  the  earliest  possible  moment,  for  humani- 
tarian if  for  no  other  reason,  furthermore,  every  employee  in  the 
operating  department  should  b'^  nstructed  in  the  principles  of  first 
aid,  and  be  equipped  with  aDg^^\-v'S^.  gency  packet,  so  that  he  may  render 
immediate  and  intellige.-*!!  ',osi.'"ocance  until  a  physician  arrives  and 
assumes  charge  of  the  >^  X  make  a  record  upon  the  following 
form  of  the  first-aid  \  *^\ment  and  physical  examination  of  our 
accident  cases,  and  have  ""^^nd  its  use  in  every  way  satisfactory: 

\ 
r — 

SjitGEON's  Accident  Report. 

Name,  :  residence, ; 

nationality, ;  age. :  sex.  ; 

physique, ..Li-jjii :  color  of  hair, 

beard, ;  mousitache. ;  clean  shaven.  ; 

married, ;  single, ;  widow. ;  divorced. :  separated, ; 
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children,  number  and  ages,   

occupation,    

name  and  address  of  employer,  

earnings  amount  to  $ per 

employee, ;  passenger, ;  traveler  on  liighway  or  foot  or  ia 

veiiicle,   ;    trespasser,    ; 

place  of  accident, ;  date  of  accident, ;  time  of  accident, ; 

state  in  the  patient's  own  words  the  cause  of  the  injury  and  the  manner  of 
its    occurrence,    


witnesses, 

nearest  relative  and  address.  

where  and  how  taken  after  the  accident, 

when  first  consulted  a  physician  and  his  name  and  address. 


attending  physician's  name  and  address, 

Dames  and  addresses  of  former  physicians. 


statement  of  the  attending   physician,   including  a   resume  of  the  treatment. 


name  and  address  of  consultant  or  assistant, 
previous  history,   


hereditary   influences. 
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health  (Is  there  any  evidence  of  any  disease  or  infirmity  irrespective  of  this 
accident?),  ;  accident, ___. 

PHYSICAL   EXAMINATION. 

(The  applicant  should  be  stripped  as  much  as  may  be  necessary.) 
Weight,   ;  height,  

nature  and  extent  of  injuries.  

constitutional  eymptoms, 

local  symptoms, 

diagnosis,  

prognosis,     

the  probable  period  of  disability  should  be  estimated  In  days,  weeks,  or  months, 
;  do  you  find  that  the  injuries  are  such  as  to  neces- 
sarily disable  the  person  from  performing  the  usual  duties  of  their  occupa- 
tion?     ; 

if  any  permanent  disability  or  deformity  is  likely  to  result,  state  your  opinion 
as  to  the  extent  it  will  affect  the  patient's  ability  to  perform  the  duties  of  his 
present  occupation, 

at  the  time  of  the  examination  was  the  injured  person  in  bed,  in  a  chair,  or 
up  and  about? 

does  the  patient  carry  accident  insurance;  if  so,  in  what  company  and  in  what 
amount?  

is  the  patient  a  member  of  any  fraternal  order  which  has  an  insurance  feature, 
and  the  name  and  address  of  the  physician  of  the  same? 

.- f 

is  there  any  evidence  that  the  patient  was  under  the  influence  of  either  alco- 
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hoiic  liquors  or  narcotics  at  the  time  of  the  accident? ; 

has  the  patient  any  relative  that  has  previously  been  injured  or  has  had  litiga- 
tion with  any  traction  or  railroad  company? - 

place  of  examination, ;  date  of  examination, ^ 

persons  present  during  the  examination, 

state  any  additional  information  which  you  may  deem  would  prove  of  either- 
interest  or  profit  to  the  company, 


Of  the  54  steam  roads  that  answered  my  inquiry  43  make  an: 
immediate  examination  of  all  accident  cases,  while  11  have  the  exami- 
nation made  only  after  the  case  has  been  investigated  by  the  claim 
department ;  50  of  these  roads  use  a  form  upon  which  the  physicians 
make  their  report,  while  the  other  4  roads  have  the  reports  made  by 
letter.  Of  the  85  electric  roads  60  use  a  form,  and  the  balance  have- 
reports  made  by  letter. 

In  my  judgment,  the  immediate  examination  of  all  accident  cases 
has  the  advantage  of  insuring  to  the  company  accurate  knowledge  as 
to  the  degree  of  the  injury  and  its  prognosis  and  greatly  facilitates 
the  early  settlement  of  the  case. 

in  conclusion  it  may  be  stated  that  the  adoption  of  this  plan  by 
any  company  would  decrease  its  accident  account  by  excluding  the 
physically  unfit  from  employment,  and  the  reexamination  of  the 
employees  of  the  operating  department  at  frequent  intervals  would 
insure  the  displacement  of  those  who  for  any  reason  had  become 
physically  incompetent  and  whose  physical  defect  might  be  the  cause 
of  accident. 

The  public  can  be  educated  to  lend  their  aid  in  the  prevention  of 
accidents,  and  many  accidents  which  are  now  of  frequent  occurence 
would  become  comparatively  infrequent. 

The  first-aid  treatment  and  at  the  same  time  physical  examination; 
of  every  case  of  personal  injury  would  insure  to  the  company  infor- 
mation which  would  be  of  invaluable  assistance  in  securing  prompt 
settlement  of  the  case. 

This  plan  is  not  an  experiment.  It  has  been  in  use  during  the  past 
seven  years  in  the  road  of  which  I  have  the  honor  to  be  the  chief 
surgeon,  and  during  that  time  we  have  had  but  three  accidents,  all 
to  passengers  and  all  of  a  minor  nature.    One  of  these  was  due  tO' 
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the  company's  negligence  in  allowing  a  board  in  a  platform  to  become 
loose,  and  the  passenger  fell  while  stepping  upon  it.  This  case  was 
settled  for  $25.  The  other  two  accidents  were  caused  by  passengers 
not  looking  where  they  were  walking,  and  each  stepped  down  between 
the  platform  of  the  car  and  the  platform  of  a  station.  As  the  com- 
pany was  not  negligent,  no  damages  were  paid  in  either  of  these  cases. 


ZUSAMMENSTELLUNG  DER  VERORDNUNGEN,  EINRICHTUNGEN 
UND  MASSNAHMEN,  WELCHE  IN  DEUTSCHLAND  UND  IN  AN- 
DEREN  LANDERN,  VON  SEITEN  DER  VERWALTUNGEN  UND  VON 
VEREINEN  GETROFFEN  SIND  IM  KAMPFE  GEGEN  DEN  ALKO- 
HOIilSMUS  BEI  DER  EISENBAHN. 

Sanitatsrat  Dr.  Conrad  Gaye,  Bahnarzt  iu  Stettin. 

Wenn  auch  schon  in  friiheren  Jahren  von  Seiten  der  Preussisch- 
Hessischen  Eisenbahngemeinschaft  verschiedene  Verordnungen  und 
Erlasse  gegen  den  Alkoholmissbrauch  ergangen  und  eine  Reihe  von 
Wohlfahrtseinrichtungen  getroffen  waren,  so  beginnt  doch  der  ener- 
gische  und  zielbewusste  Kampf  gegen  den  Alkoholismus  erst  im 
Jahre  1905,  nach  den,  durch  angetrunkene  Beamte  verursacht«n 
Eisenbahnunfallen  bei  Spremberg,  Tilsit  und  Czernitz. 

Am  20.  November,  1905,  erliess  der  verstorbene  Minister  der 
offentlichen  Arbeiten  von  Budde  den  folgenden  Erlass  (No.  571, 
betr.  Verbot  des  Genusses  alkoholhaltiger  Getranke  wahrend  des 
Dienstes)  und  einen  zweiten  Erlass  Nr.  572,  betr.  Wohlfahrtsein- 
richtungen : 

NR.     571.     BETR.     VERBOT    DES     GENUSSES     ALKOHOLHALTIGER     GETRANKE 
WAHREND  DES  DIENSTES.  ,  jg^ 

Berlin,  den  20.  November,  1905. 
Wiederholt  ist  von  mir  auf  die  Nachteile  hingewiesen  worden,  die 
der  Missbrauch  alkoholischer  Getranke  fiir  die  korperliche  und  geis- 
tige  Spannkraft  der  Bediensteten  sowie  fiir  ihr  Familienleben  und 
fiir  den  Dienst  mit  sich  bringt.  Gleichzeitig  habe  ich  Mittel  und 
Wege  angegeben,  die  geeignet  erscheinen,  den  Alkoholgenuss  ein- 
zuschranken.  Die  Koniglichen  Eisenbahndirektionen  sind  angewie- 
sen,  fortgesetzt  hinzuwirken :  auf  die  Herstellung  und  angemessene 
Ausstattung  von  Aufenthalts-  und  Uebernachtungsraumen,  auf  die 
Fiirsorge  fiir  billige  und  nahrhafte  Verpflegung,  insbesondere  fiir 
das  Personal,  das  genotigt  ist,  die  Mahlzeiten  ausserhalb  der  Haus- 
lichkeit  einzunehmen,  ferner  auf  die  eisenbahnseitige  Vorhaltung 
alkoholfreier  Getranke,  die  Einrichtung  von  Kantinen,  Lesezimmem 
u.  s.  w.     Die  Mitnahme  von  Schnaps  und  schnapsiihnlichen  Getran- 


Gaye.]  ALKOHOL-BEKAMPFUNG   BEI   DER   EISENBAHN.  165 

ken  in  den  Dienst  ist  bei  Strafe  verboten,  und  der  Verkauf  dieser 
Getranke  in  den  Kantinen  u.  s.  w.  untersagt.  Auch  soil  durch 
Belehrung  seitens  der  Vorgesetzten  und  Bahnarzte  sowie  durch  Vor- 
trage  in  den  Eisenbahnvereinen  das  Verstandnis  fiir  die  Gefahren 
des  Alkoholgenusses  geweckt  und  das  Ehrgefiihl  zur  Bekampfung 
des  Alkoholmissbrauches  angeregt  werden.  Mehrfach  wurden  auch 
die  Direktionen  aufgefordert,  FJille  von  Trunkenheit  wahrend  des 
Dienstes  mit  Strenge  zu  ahnden  und  Bedienstete  scharf  zu  iiber- 
wachen,  die  sich  dem  iibermassigen  Alkoholgenusse  hingeben. 

Gern  erkenne  ich  an,  dass  Beamte  und  Arbeiter  die  grosse  Be- 
deutung  dieser  Anordnung  im  allgemeinen  wohl  erkannt  haben. 
Gewissenhafte  Bedienstete  unterlassen  schon  jetzt  im  Aussenbetriebe 
aus  freien  Stiicken  vor  dem  Dienst  und  wahrend  der  Dienststunden 
jeden  Alkoholgenuss,  weil  er  ihnen  mit  den  Anforderungen,  die  der 
Betrieb  an  ihre  Spannkraft  stellt,  nicht  vertraglich  erscheint.  Auch 
die  Eisenbahndirektionen  waren  bemiiht,  den  Bediensteten  den  Ent- 
schluss,  sich  vom  Alkoholgenuss  fern  zu  halten,  durch  zweckmassige 
Einrichtungen  zu  erleichtern. 

Dennoch  haben  schwerwiegende  Vorkomnisse  der  letzten  Zeit 
gezeigt,  dass  die  bisherigen  Massnahmen  nicht  ausreichen,  um  zu 
verhiiten,  dass  Bedienstete  sich  in  straflicher  Pflichtvergessenheit 
durch  iibermassigen  Alkoholgenuss  zur  Verrichtung  ihrer  dienst- 
liehen  Obliegenheiten  unfiihig  machten  und  dadurch  Betriebsunfalle 
schlimmster  Art  veranlassten.  Gegeniiber  den  Anforderungen,  die 
der  Betriebsdienst  in  steigendem  Masse  an  die  Umsicht  und  die 
Entschlussfahigkeit  der  in  diesem  Dienst  beschaftigten  Beamten  und 
Arbeiter  stellt  und  stellen  muss,  ist  es  fiir  jeden  eine  unerlassliche 
Pflicht,  sich  jene  Eigenschaften  ungeschwacht  zu  erhalten,  und  alles 
zu  vermeiden,  was  den  klaren  Blick  triiben,  die  Willenskraft  lahmen 
kann. 

Dass  der  Alkoholgenuss  eine  Beeintrachtigung  der  Leistungsfahig* 
keit  zur  Folge  hat,  ist  nicht  allein  durch  die  ernsten  Erfahrungen 
im  Eisenbahndienst  sondern  auch  auf  vielen  anderen  Arbeitsgebieten 
erwiesen. 

Es  muss  daher  alien  im  Betriebsdienste,  einschliesslich  des  Fahr-, 
Rangier-  und  Bahnbewachungsdienstes  tiitigen  Beamten,  Hilfsbeam- 
ten  und  Arbeitern,  ferner  alien  im  Bahnsteigschaffner-,  Portier-  und 
Wachterdienst  beschaftigten  Bediensteten  der  Genuss  alkoholhaltiger 
Getranke  jeder  Art  wahrend  des  Dienstes  fortan  untersagt  werden. 
Die  Durchfiihrung  dieses  Verbotes  ist  mit  Strenge  zu  iiberwachen 
und  im  Wege  der  Disziplin,  besonders  auch  durch  Zuriickziehung  aus 
dem  Betriebe,  Ausschliessung  von  Anstellung,  Gehaltszulagen  und 
Bef orderung  sicher  zu  stellen.  Als  Dienst  im  Sinne  dieses  Verbotes 
ist  auch  die  Dauer  der  Dienstbereitschaft  im  Bahnbereich  anzusehen. 
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Ob  das  Verbot  auch  auf  weitere  Dienstklassen  auszudehnen  ist, 
bleibt  dem  Ermessen  der  Koniglichen  Eisenbahndirektionen  iiber- 
lassen. 

Um  eine  Gewahr  dafiir  zu  erhalten,  dass  Beamte  und  Arbeitet 
ihren  Dienst  nicht  in  einem  diirch  Alkoholgenuss  geschwtichten  Zu- 
stande  beginnen.  ist  iiberall  da,  wo  es  die  Oertlichkeit  erlaubt,  anzu- 
ordnen,  dass  die  Mannschaften  der  obengenannten  Dienstzweige  sich 
vor  dem  Dienstantritt  auf  der  Station  bei  ihrem  nachsten  Dienstvor- 
gesetzten  oder  dessen  Vertreter  zu  melden  haben. 

Sollten  noch  fernerhin  Falle  von  Trunkenheit  im  Dienst  vor- 
kommen,  sind  die  Schuldigen,  falls  keine  hartere  Strafe  angezeigt 
ist,  mindestens  mit  einer  empfindlichen  Geldstrafe  zu  belegen  und 
unter  Androhung  der  DienstentlaSvSung  fiir  den  Wiederholungsfall 
sofort  aus  dem  Betriebsdienste  zuriichzuziehen.  Im  Betriebsdienste 
diirfen  sie  nur  mit  besonderer  Genehmigung  der  Eisenbahndirektion 
und  erst  dann  wieder  verwendet  werden,  wenn  mit  Bestimmtheit 
yjngenommen  werden  kann,  dass  sie  ein  gleiches  Vergehen  sich  nicht 
wieder  zu  schulden  kommen  lassen  werden.  Bei  wiederholter  Trun- 
kenheit im  Dienst  ist  stets  die  Dienstentlassung  anzuordnen  oder  das 
Disziplinarverfahren  auf  Dienstentlassung  einzeleiten. 

Da  die  Abwendung  schwerer  Gefahren  fiir  den  Betrieb  sowie  fiir 
das  Leben  der  Beamten  und  Arbeiter  in  Frage  steht,  so  hat  jeder 
Eisenbahnbedienstete,  welcher  bemerkt,  dass  in  den  obenaufgC' 
fiihrten  Dienstzweigen  jemand  bei  angetrunkenem  Zustande  seinen 
Dienst  verrichtet  oder  ihn  zu  verrichten  sich  anschickt,  sofort  dem 
nachsten  erreichbaren  Vorgesetzten  des  dienstunfahigen  Mannes 
Meldung  zu  erstatten.  Dem  Vorgesetzten  liegt  ob,  wegen  etwaiger 
Ablosung  das  Notige  zu  veranlassen. 

Vorgesetzte,  welche  unterlassen,  ihre  Untergebenen  hinsichtlich  des 
Alkoholmissbrauchs  zu  beobachten  und  zur  Rechenschaft  zu  ziehen, 
machen  sich  selbst  einer  Pflichtverletzung  schuldig. 

Von  dem  Ehr-  und  Pflichtgefiihl  aller  Glieder  der  Staatseisen- 
bahnverwaltung  erwarte  ich,  dass  sie  sich  von  der  Notwendigkeit 
dieser  Massregel  im  Hinblick  auf  die  Sicherheit  des  Betriebes  und 
auf  ihren  eigenen  Schutz  gegen  Lebensgefahr  iiberzeugen  werden 
imd  dass  ein  jeder  von  ihnen,  soviel  an  ihm  liegt,  dazu  beitragen  wird, 
die  getroflfenen  Anordnung  iiberall  zur  Durchfiihrung  zu  bringen. 

Dabei  rechne  ich  auch  auf  die  vielfach  bewahrt«  Mitwirkung  der 
Bahn-  und  Bahnkassenarzte,  die  nicht  nur  durch  belehrende  Vor- 
trage  auf  die  Bediensteten  einwirken,  sondern  auch  die  Vorgesetzten 
auf  solche  Bedienstete  aufmerksam  machen  konnen,  welche  nach 
ihrer  Kenntnis  dem  Alkoholmissbrauch  in  einem  Umfang  ergeben 
sind,  dass  dadurch  die  Zuverlassigkeit  ihrer  dienstlichen  Verrich- 
tungen  in  Frage  gestellt  wird.    Hierauf  werden  die  Bahnarzte  ins- 
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besondere  audi  bei  der  Untersuchung  soldier  Personen  zii  achteii 
haben,  dereii  erste  Einstellung  in  den  Eisenbahndienst  in  Frage 
koninit, 

Der  Bezug  alkoholfreier  erfrischender  Getranke  ist  in  inimer 
grosserem  Unifange,  insbesondere  audi  dem  auf  weiter  Fahrt  dienst- 
tuenden  Personal  nadi  Moglidikeit  zu  erleiditern  und  entspredien- 
den  Einrichtungen  von  den  Eisenbahndirektionen  ganz  besondere 
Aufmerksamkeit  zuzuwenden. 

Die  Eisenbahndirektionen  wollen  hiernach  das  fiir  ihren  Bezirk 
Erforderlidie  veranlassen. 

An  die  Koniglidien  Eisenbahndirektionen. 

IV,  B.  5,  915. 

NR.  57  2.    BETR.  WOHLrAHRTSEINKICHTUXGEN. 

Berlix,  den  20.  November.,  1905. 

Durdi  einen  Erlass  vom  heutigen  Tage  (IV,  B.  5,  915,  E.  N.  BL,  S. 
403)  habe  ich  es  fiir  gewisse  Klassen  der  Eisenbahnbediensteten  als 
unumganglidi  notwendig  l>ezeichnet,  dass  sie  sich  des  Genusses 
alkoholisdier  Getranke  wahrend  des  Dienstes  enthalten  und  habe 
demgemass  angeordnet,  dass  diesen  Bediensteten  der  Genuss  solcher 
Getranke  Avahrend  des  Dienstes  zu  untersagen  sei. 

Bei  dieser  Anordnung  ist  fiir  mich  audi  die  Erwagung  massgebend 
gewesen,  dass  infolge  der  in  letzter  Zeit  auf  alien  Gebieten  der 
Wohlfahrtspflege  fiir  die  Eisenbahnbediensteten  getroffenen  Ver- 
besserungen,  das  Verbot  des  Alkoholgenusses  wahrend  des  Dienstes 
keine  Harte  mehr  in  sich  schliesst,  well  die  Eisenbahndirektionen 
sch')n  jetzt  in  grosserem  Unifange  Einriditungen  getroffen  haben, 
die  den  Bediensteten  ernioglidien,  je  iiacli  der  Jahreszeit  warmende 
oder  kiihlende  alkaholfreie  Getranke  sich  entweder  selbst  zuzuberei- 
ten  oder  sich  zu  massigen  Preisen  zu  beschaffen.  Es  erscheint  aber 
notwendig,  niit  der  planmassigen  Schaffung  von  Gelegenheiten  zum 
Einnehmen  soldier  Getranke  noch  weiter  vorzugehen.  Hierbei  kom- 
men  in  erster  Linie  die  eisenbahnseitige  Beschaffung  von  Kaffeema- 
schinen  und  von  Vorrichtungen  zur  Herstellung  von  Brausewasser 
imd  Brauselimonade  in  Betracht.  Ich  verweise  in  dieser  Beziehung 
auf  den  Inhalt  der  Erlasse  vom  11.  August,  1903  (E.  N.  BL,  S.  344, 
11.  September,  1903 ;  E.  X.  Bl.,  S.  385,  und  26.  Januar,  1905,  E.  N.  BL, 
S.  45)  und  mache  besonders  auf  die  nachahmenswerte  Einrichtung 
im  Direktionsbezirk  Cassel  aufmerksam,  wo  Brausewasser  auf  einer 
fiir  den  Versand  giinstig  gelegenen  Station  liergestellt  und  von  dort 
aus  an  samtliche  Stationen,  die  solche  Einrichtung  nicht  selbst 
besitzen,  abgegeben  wird.  Um  zu  erreidien,  dass  Kaffee  und  Brause- 
wasser als  Erfrischungsmittel  und  als  Ersatzmittel  fiir  alkoholische 
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Getranke  immer  mehr  begehrt  werden,  ist  es  erforderlich,  diese 
Getranke  so  billig  wie  moglich  abzugeben.  Ich  erachte  ein  geringes 
Hinausgehen  im  Preise  iiber  die  moglichst  niedrig  zu  haltenden 
Herstellungskosten  nur  da  fiir  angezeigt,  "wo  Gemeinschaften  von 
Bediensteten  seiche  Einrichtungen  fiir  eigene  Kechnung  betreiben 
und  die  erzielten  Ueberschiisse  fiir  Wohlfahrtszwecke  verwenden. 
Sodann  ist  aiif  alien  Stationen,  auf  denen  das  Bediirfnis  vorliegt,  zu 
den  iiblichen  Tageszeiten  kochendes  Wasser  vorzuhalten  und  kosten- 
los  abzugeben,  damit  die  Bediensteten  sich,  falls  sie  dies  vorziehen, 
ihren  Kaffee  selbst  bereiten  konnen.  Auch  ist  iiberall  fiir  gutes 
Trinkwasser  und  fiir  das  Vorhandensein  einer  ausreichenden  Anzahl 
von  Zapfstellen  zu  sorgen,  damit  moglichst  in  der  Nahe  jeder 
dauemden  Arbeitsstelle  Trinkwasser  leicht  zu  erreichen  ist.  Ebenso 
sind  auf  geeigneten  Stationen  Vorkehrungen  zu  treffen,  die  die 
Abgabe  von  Trinkwasser  an  das  Zugpersonal  wahrend  des  Zugauf- 
enthalts  ermoglichen,  Damit  das  Zugpersonal  im  iibrigen  dariiber 
unterrichtet  ist,  auf  welchen  Stationen  eisenbahnseitige  Einrich- 
tungen zur  Abgabe  alkoholfreier  Getranke  bestehen,  empfiehlt  es 
sich,  in  den  Dienstfahrplanbiichern  hieriiber  Vermerke  aufzuneh- 
men.  Gleichzeitig  mache  ich  es  den  Eisenbahndirektionen  unter  Hin- 
weis  auf  die  in  meinem  Erlasse  vom  26.  Januar  d.  J.  (E.  N.  BL,  "S. 
54)  angegebenen  Mittel  und  Wege  nochmals  zur  ernsten  Pflicht,  Vor- 
kehrungen zu  treffen,  welche  es  den  Bediensteten,  die  genotigt  sind, 
die  Hauptmahlzeiten  ausserhalb  ihrer  Hauslichkeit  einzunehmen, 
ermoglichen,  ein  billiges  und  nahrhaftes  Essen  auf  den  Stationen 
eiftzunehmen. 

Schliesslich  verweise  ich  noch  auf  die  Bestimmungen  der  Erlasse 
vom  15.  April,  1895  (B.  5429),  und  vom  10.  Oktober  d.  J.  (IV,  B.  5, 
813)  nach  denen  den  Zug-  und  Rangierpersonalen  bei  grosser  Kalte 
oder  bei  ungewohnlicher  Ausdehnung  der  Fahrzeiten  und  bei  an- 
dauernd  nasser,  kalter  Witterung,  ferner  unter  gleichen  Vorausset- 
zungen  auch  den  bei  der  Wiederherstellung  unfahrbarer  Strecken 
beschaftigten  Bediensteten  starkende  Speisen  und  Getranke  fiir 
Rechnung  der  Verwaltung  verabreicht  werden  konnen  und  empfehle 
gleichzeitig,  von  diesser  Ermachtigung  stets  rechtzeitig  Gebrauch  zu 
machen. 

Sofern  in  einzelnen  Direktionsbezirken  die  Ausfiihrung  der  von 
mir  angeordneten  Wohlfahrtseinrichtungen  noch  nicht  geniigend 
weit  vorgesdiritten  sein  sollte,  erwarte  ich  nunmehr  eine  beschleu- 
nigte  Durchfiihrung.  Insoweit  dazu  die  erforderlichen  Mittel  nicht 
vorhanden  sein  sollten,  ist  fiir  ihre  baldige  Bereitstellung  durch  den 
Etat  Sorge  zu  tragen. 

Zum  1.  Juli,  1906,  sehe  ich  einem  Berichte  dariiber  entgegen,  welche 
Massregeln  zur  Vorhaltung  alkoholfreier  Getranke  und  Beschaffung 
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warmen  Essens  fiir  die  Bediensteten  getroffen  worden  sind.  Die  zu 
Punkt  6  des  Erlasses  vom  26.  Januar  d.  J.  (E.  N.  Bl.,  S.  45)  ange- 
ordnete  Berichterstattung  erwarte  ich  zu  dem  gleichen  Zeitpunkte. 

An  die  Koniglichen  Eisenbahndirektionen. 

IV,  B.  5.,  916. 

In  einer  Verf iigiing  der  Eisenbahndirektion  Cassel  heisst  es  "  Selbst- 
verstandlich  trifft  das  Verbot  des  Alkoholgenusses  wiihrend  des 
Dienstes  auch  die  samtlichen  hoheren  Beamten,  und  gerade  von  ihnen 
muss  erwartet  werden,  dass  sie  den  iibrigen  Bediensteten  mit  gutem 
Beispiel  vorangehen." 

Nach  einem  weiteren  Eriass  halt  der  Minister  es  fiir  geboten,  dass 
jeder  im  Betriebsdienst  beschaftigte  Angestellte,  der  im  Dienste 
trunken  gewesen,  in  den  Anwarterlisten  fiir  Beforderungsstellen  ge- 
strichen  wird.  Eine  Wiederaufnahme  in  die  Listen  wiirde  erst  dann 
in  Frage  kommen,  wenn  auf  Grund  langerer  Beobachtung  mit  Sicher- 
heit  angenommen  werden  konne,  dass  der  Beamte  sich  ein  gleiches 
Vergehen  nicht  wieder  zu  Schulden  kommen  lassen  wird.  Hinsicht- 
lich  der  Anstellung  sei  eine  entsprechende  allgemeine  Anordnung 
schon  f riiher  getroffen ;  danach  sei  bei  Beamten,  deren  Dienstfiihrung 
zu  erheblichen  Klagen  Anlass  gibt,  die  Uebergehung  bei  Besetzung 
etatsmassiger  Stellen  nicht  nur  statthaf t,  sondern  geboten,  sofern  nicht 
iiberhaupt  die  Entlassung  in  Frage  komme.  Bei  der  Verhangung 
von  Disziplinarstrafen  gegen  Bedienstete,  die  sich  der  Trunkenheit 
schuldig  gemacht  haben,  habe  es  nach  den  Beobachtungen  des  Mini- 
sters vielfach  an  Ernst  und  Folgerichtigkeit  gefehlt.  Haufig  sei  sol- 
chen  Beamten  fiir  den  Wiederholungsfall  die  Dienstentlassung  ange- 
droht  worden,  diese  Androhung  aber — zumeist  mit  Riicksicht  auf  die 
personlichen  Verhaltnisse — trotz  des  Riickfalles  nicht  ausgefiihrt 
worden.  Ein  solches  Verfahren  widerspriche  den  Erfordernissen  der 
Dienstzucht  und  der  damit  zumeist  zusammenhangenden  Betriebs- 
sicherheit.  Von  der  angedrohten  Entlassung  werde  im  allgemeinen 
nur  dann  abzusehen  sein,  wenn  seit  der  ersten  Verfehlung  ein  sich 
iiber  Jahre  streckender  Zeitraum  vergangen  sei,  innerhalb  dessen  der 
Bedienstete  sich  tadellos  gef  iihrt  habe.  Bei  den  Untersuchungen  iiber 
Eisenbahnunfalle  sei  ferner  den  Einwirkungen  des  Alkoholgenusses 
vielfach  nicht  in  ausreichendem  Umfange  nachgeforscht  worden. 
Ermittelungen  seien  nach  dieser  Richtung  hin  haufig  iiberhaupt 
nicht  angestellt  oder  auf  die  Erorterung  der  Frage  beschriinkt  wor- 
den, ob  der  an  einem  Unfalle  schuldig  Beamte  zur  Zeit  des  Unfalles 
betrunken  oder  angetrunken  gewesen  sei.  Dieser  Punkt  werde  regel- 
massig  klarzustellen  und  die  Ermittelung,  soweit  angezeigt,  auch  dar- 
auf  auszudehnen  sein,  ob  der  Beamte  infolge  gewohnter  Unmassig- 
keit  im  Alkoholgenuss  oder  unter  der  Nachwirkung  eines  ausnahms- 
weise  starken  Alkoholgenusses  auch  ohne  Trunkenheit  an  seiner  kor- 
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perlichen  und  geistigen  Spannkraft  Einbusse  erlitten  habe,  Weiter- 
liin  heisst  es,  die  angestrebte  Beschrankung  des  Alkoholgenusses 
werde  an  manchen  Orten  dadurch  erschwert,  dass  sich  in  unmittel- 
barer  Niihe  der  Pereonen-,  Giiter-  und  Rangierbahnhofe  eine  ausser- 
ordentlich  grosse  Zahl  von  Gast-  und  Schankwirtschaften  befinde, 
die  durch  ihre  Lage  und  durch  Anpreisungen  verschiedenster  Art  die 
Beamten  und  Arbeiter  zum  Alkoholgenuss  verleiten.  Der  Minister 
macht  darauf  aufmerksam,  dass  es  den  Koniglichen  Eisenbahndi- 
rektionen  freistehe,  auf  Grund  solcher  Uebelstande  mit  den  Ortspoli- 
zeibehorden  in  Yerbindung  zu  treten  und  diese  zu  ersuchen,  bei  An- 
tragen  auf  Konzessionserteilung  fiir  Gast-  und  Schankwirtschaften 
m  der  Nahe  der  Bahnhofe,  die  ihnen  gemass  §  33  der  Gewerbeord- 
nung  zur  gutachtlichen  Aeusserung  zugehen,  auch  den  Koniglichen 
Eisenbahndirektionen  Gelegenheit  zu  EinAvendungen  zu  geben. 

Am  11.  August,  1910,  erschien  eine  Zusammenstellung  samtlicher 
Erlasse,  betr.  Verpflegung  des  Personals,  die  ich  des  beschrankten 
Raumes  wegen  nur  erwahnen  kann. 

Wir  f iigen  noch  einige  weitere  Verfiigungen  bei. 

Lohnzahlung  an  die  Ehejrauen. — Vom  preussischen  Eisenbahn- 
minister  ist  neuerdings  darauf  hingewiesen  worden,  dass  zuweilen 
<lie  Ehefrauen  von  Arbeitern  den  Wunsch  haben,  den  Lohn  ihrer 
Manner  selbst  abzuheben.  Gegen  die  Erfiillung  eines  solchen  Wun- 
sches  ware  nichts  einzuwenden,  wenn  die  Eisenbahn-Direktionen  mit 
Arbeitern,  die  dem  Alkoholgenuss  ergeben  sind,  und  die  der  an  sie 
hieran  tretenden  Versuchung,  insbesondere  an  den  Lohnzahlungs- 
tagen,  nicht  zu  widerstehen  vermochten,  Vereinbarungen  trafen, 
nach  denen  der  Lohn  an  ihre  Ehefrauen  oder  an  andere  Beauftragte 
gezahlt  werde.  Derartige  Vereinbarungen  wiirden  nicht  nur  im 
Interesse  der  Arbeiter,  sondern  auch  in  dem  ihrer  Familien  liegen, 
da  diese  anderenfalls  durch  die  meist  unvermeidliche  Entlassung 
ihrer  Ernaher  aus  dem  Dienste  schwer  betroffen  wiirden.  Bei  ent- 
sprechenden  Yorhaltungen  diirften  die  beteiligten  Arbeiter  einer 
solchen  Regelung  wohl  gem  zustimmen ;  im  iibrigen  empfehle  es  sich, 
dass  am  Lohnungstage  beide  Eheleute  erscheinen,  und,  wahrend  der 
Ehemann  quittiere,  die  Ehefrau  das  Geld  in  Empfang  nehme. 

Alkoholverhot  fiir  den  Fall  einer  Mohilmachung. — Von  einer  An- 
zahl  Eisenbahnverwaltungen  ist  angeordnet  worden,  dass  in  samt- 
lichen  Bahnhofswirtschaften  schon  vom  ersten  Mobilmachungstage 
an  alkoholhaltige  Getranke  nicht  mehr  verabreicht  werden  diirfen. 
Dagegen  sollen  alkoholfreie  Getranke  in  geniigender  Menge  bereit- 
gehalten  werden,  um  die  geistige  und  korperliche  Leistungsfahigkeit 
der  Mannschaften  nicht  durch  Alkoholgenuss  zu  beintrachtigen. 

Ueber  den  Erfolg  der  verschiedenen  Erlasse  und  Massnahmen  gibt 
folgende  Notiz  Auskunft : 
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Der  clem  preussischen  Landtage  imlangst  vorgelegte  "  Bericht  iiber 
die  Betriebsergebnisse  der  preiissisch-hessischen  Staatseisenbahnen 
im  Eechnimgsjahr  1910  "  (Berlin  1912)  enthalt  iiber  die  Bekampfung 
des  Allvoholgeniisses  der  Eisenbahnbediensteten  Folgendes: 

"  Mancherlei  Wohlfahrtseinrichtungen  haben  vresentlich  die  Durch- 
f  iihnmg  des  Verbotes  des  Genusses  alkoholhaltiger  Getriinke  wiihrend 
des  Dienstes  erleichtert,  das  im  Jahre  1905  fiir  alle  im  Betriebsdienste, 
einschliesslich  des  Fahr-,  Rangier-  imd  Bahnbewachungsdienstes  be- 
sciiaftigen  Beamten,  Hilfsbeamten  imd  Arbeiter,  sowie  fiir  alle  im 
Stationsschaffner-  und  Weichenstellerdienste  tatigen  Bediensteten  er- 
lassen  ist. 

"  Nach  den  in  der  Zwischenzeit  gemachten  Erfahrungen  hat  sicli 
erfreulicherweise  gezeigt,  dass  diese  Massregel  dazu  gefiihrt  hat,  dass 
das  Personal  nicht  niir  frischer  zum  Dienst  erscheint,  sondern  auch 
den  Dienst  zum  Vorteil  der  Betriebssicherheit  mit  mehr  Ruhe,  Ueber- 
legung  und  Willigkeit  versieht.  Auch  der  Dienstzucht  ist  sie  inso- 
fem  zustatten  gekommen,  als  Falle  von  Widersetzlichkeit  gegen  Vor- 
gesetzte  und  Streit  unter  den  Bediensteten  selbsfc  seltener  geworden 
sind.  Die  Zahl  der  Erkrankungsfalle,  die  auf  Alkoholmissbrauch 
beruhen,  ist  zuriickgegangen. 

"  Unter  den  Bediensteten  und  gerade  den  jiingeren,  bricht  sich 
immer  mehr  die  Erkenntnis  von  den  Gefahren  des  Alkoholgenusses 
Bahn,  und  von  den  vorerwahnten  Wohlfahrtseinrichtungen  wird  in 
immer  grosserem  Umfange  Gebrauch  gemacht." 

Der  Zeitschrift  fiir  Bahn-  und  Bahnkassenartzte  Nr.  5,  vom  1. 
Mai  1910,  entnehmen  wir  die  nachf olgende  Notiz : 

ALKOHOLBEKAMPFCTNG  BEI  DER  ETSENBAIIN. 

Die  zur  Bekampfung  des  AlkoholmissbrauchesergriffenenMassnah- 
men  der  preussisch-hessischen  Staatsbahnverwaltung  sind  dadurch 
erweitert,  dass  die  Verpflichtung  der  Bahnwirte,  an  die  Stations- 
und  Fahrpersonale  Bier  zu  ermassigten  Preisen  zu  verabfolgen,  auf- 
gehoben  ist.  Wo  das  Bediirfnis  vorliegt,  haben  die  Stationen  dafiir 
zu  sorgen,  dass  alkoholfreie  Getranke — jetzt  Brausewasser — an  das 
Zug-  und  Lokomotivpersonal  wahrend  der  Zugaufenthalte  abgegeben 
werden  konnen.  Als  Zugaufenthalte  kommen  solche  von  mindestens 
4  Minuten  in  Frage. 

Auch  ist  die  Mitwirkung  von  Massigkeitsvereinen  mit  gutem 
Erfolge  in  Anspruch  genommen  und  die  Unterbringung  dem  Trunke 
ergebener  Bediensteten  in  Trinkerheilstatten  durch  Gewahrung  von 
Unterstiitzung  erleichtert  worden.  Die  Bewillingung  der  Unter- 
stiitzungen  erfolgt  bei  einzelnen  Eisenbahndirektionen  unter  der 
Verpflichtung  der  Bediensteten,  nach  der  Entlassung  aus  der  Heil- 
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stiitte  zur  Sicheriing  des  Kurerfolges  einem  Enthaltsamkeitsverein 
beiziitreten,  bei  andern  unter  dem  Vorbehalt  teihveiser  Wiederein- 
ziehung. 

Die  Zalil  der  \vegen  Trunkenlieit  bestraften  Bediensteten  ist 
erfreulicher  Weise  geriiiger  geworden,  obwohl  seitens  der  Verwaltung 
mit  unnachsicbtiger  Strenge  vorgegangen  AA-ird.  Es  sind  im  Direk- 
tionsbezirk  E  im  letzten  Vierteljahr  13  Angestellte  in  Ordnungs- 
strafen  genomnien  und  im  Jahre  1908  im  Direktionsbezirk  B  23 
Beamte  und  81  Hilfsbeamte  und  Arbeiter  mit  Ordnungsstrafen,  3 
Beamte  und  2  Hilfsbeamte  mit  Zuriickziehung  aus  dem  Betriebs- 
dienste  und  2  Beamte  sowie  16  Hilfsbeamte  und  Arbeiter  mit  Dienst- 
entlassung  bestraft  worden. 

An  der  Spitze  aller  Direktionen  im  Kampfe  gegen  den  Alkoho- 
lismus  marschiert  die  Generaldirektion  der  Eisenbahnen  in  Elsass- 
Lothringen;  dieselbe  hat  schon  friihzeitig  Verordnungen  gegen  den 
Alkoholgenuss  des  Personals  erlassen,  die  von  einem  besonders  tiefen 
sozialen  Verstandnis  Zeugnis  geben. 

Gegen  den  Alkoholgenuss  der  Lokomotivbeamten  ist  unliingst 
f olgende  Verf  iigung  ergangen :  "  Niichternheit  im  Dienst  und  Mas- 
sigkeit  ausserhalb  desselben  sind  von  jedem  Eisenbahnbetriebs- 
beamten  unbedingt  zu  beobachten."  In  besonderem  Masse  gilt  dies 
aber  von  den  Lokomotivbeamten,  von  deren  besonnenem  und  ent- 
schlossenem  Handeln  die  Sicherheit  der  Ziige  abhangt,  Besonnen- 
heit  und  Entschlossenheit  werden  durch  Alkoholmissbrauch  aussefor- 
dentlich  beeintriichtigt.  Bei  der  schweren  Gefahr  die  mit  einer 
lassigen  Ausiibung  des  Lokomotivfahrdienstes  fiir  den  Eisenbahnbe- 
trieb  verbunden  ist,  ist  streng  darauf  zu  halten,  dass  alle  Lokomo- 
tivbeamten sich  der  Niichternheit  und  Massigkeit  befleissigen  und 
dass  solche  Personen,  die  zum  Trunke  neigen,  von  vornherein  von 
dieser  Laufbahn  ausgeschlossen  oder,  wenn  sich  jene  Neigung  erst 
spater  zeigen  sollte,  daraus  entfernt  werden.  Wir  erwarten  dass 
die  Vorstande  unserer  Werkstiitten-  und  Maschineninspektionen  bei 
der  Auswahl  der  Hilfsheizer  aus  Werkstattenschlossern  und  bei 
deren  spaterer  Beaufsichtigung  diesem  Gesichtspunkte  unausgesetzt 
die  gebiihrende  Aufmerksamkeit  zuwenden. 

Eine  neue  Dienstanweisung  fiir  das  Zugpersonal  enthiilt  f olgende 
Vorsehrift :  "  Niichternheit  im  Dienst  ist  fiir  das  Zugbegleitungs- 
personal  unbedingtes  Erforderniss.  Vor  Antritt  des  Dienstes  imd 
wahrend  desselben  ist  der  Genuss  geistiger  Getranke  zu  vermeiden. 
Unbedingt  verboten  ist  es,  Branntwein  bei  sich  zu  fiihren  oder  wah- 
rend des  Dienstes  zu  geniessen.  Beamte,  die  zum  Trunk  neigen,  sind 
fiir  den  Eisenbahndienst  ungeeignet  und  werden  aus  ihm  entfernt 
werden." 

Aus  einer  Verfiigung  der  Strassburger  Generaldirektion  moge  nach- 
folgende  Stelle  hervorgehoben  werden:  "Das  Verbot  des  Genusses 
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alkoholartiger  Getranke  wahrend  des  Dienstes  wird  auf  alle  Dienst- 
klassen  ohne  jede  Ansnahme  aiisgedehnt  mid  beziehtsich  auf  dieganze 
Dauer  des  Dienstes  iind  der  Dienstbereitschaft.  Da  die  nachteiligen 
Folgen  des  Alkoliolgenusses  stets  liingere  Zeit  andauern,  so  muss 
verlangt  werden,  dass  das  Personal  sich  ausserhalb  des  Dienstes  der 
grcissten  Massigkeit  befleissigt." 

Aber,  in  der  sehr  richtigen  Erkenntniss  dass  durch  Verordnungen 
und  Bestrafungen  der  Allcohobnissbrauch  nicht  aus  der  Welt  geschafft 
wird,  hat  die  Generaldirektion  geradezu  mustergiiltige  Einrich- 
tungen  fiir  die  Beschafi'ung  alkobolfreier  Getranke  getroffen,  die 
ganze  Organisation  ist  vorbildlich.  Und  das  ist  das  Werk  des 
Geheimen  Regierungsrates  Ammann.  eines  Mannes,  der  seit  Jahren 
mit  seltener  Umsicht  und  zielbewusster  Tatkraft  den  Kampf  gegen 
den  Alkoholismus  in  Elsass-Lothringen  an  erster  Stelle  leitet. 

Niihere  Auskunft  gibt  der  nachfolgende  Bericht: 

DIE  REICHSEISENBAHNVERWALTUNG  UMD  DER  ALKOHOL. 

Zu  denjenigen  Behorden,  die  seit  langen  Jahren  einen  entschlos- 
senen  Kampf  gegen  den  Alkoholismus  fiihren,  gehoren  begreiflicher- 
weise  in  aller  erster  Linie  die  Eisenbahnverwaltungen.  Denn  es  gibt 
kaum  einen  Beruf,  der  in  einem  solchen  Masse  einen  klaren  Kopf 
und  eine  feste  Hand,  ruhige  Besonnenheit  und  schnellen  Entschluss 
erfordert,  wie  der  Eisenbahnbetrieb.  Zwar  verbessert  die  Technik 
standig  die  Signal-,  Stellwerks-  und  sonstigen  Sicherungseinrich- 
tungen,  um  jede  Betriebsgefahr  nach  Moglichkeit  auszuschliessen, 
aber  alle  diese  sinnreichen  Einricht.ungen  werden  von  Menschen 
bedient  und  versagen,  wenn  diese  nicht  ihre  Pflicht  tun,  weil  sie  ihrer 
Aufgabe  korperlich  oder  geistig  nicht  gewachsen  sind.  Trotz  aller 
Fortschritte  der  Technik  muss  d^her  das  Bestreben  der  Eisenbahnver- 
waltung  unausgesetzt  darauf  gerichtet  sein.  nur  solche  Beamte  und 
Arbeiter  in  ihrem  Betriebe  zu  verwenden,  die  den  hohen  Anforde- 
rungen  ihres  schweren  Berufes  in  jeder  Beziehung  in  vollem  Masse 
entsprechen  und  jeden  Augenblick  im  Vollbesitzt  ihrer  geistigen 
Spannkraft  und  korperlichen  Tiiclitigkeit  sind..  Zu  den  schwersten 
GeXahren,  die  dem  Eisenbahnbetrieb  und  den  der  Bahn  anvertrauten 
Menschen  und  Giitern  drohen,  gehort  daher  der  Alkoholgenuss  der 
Eisenbahnbediensteten,  der  ihre  Hand  liihmt.  ihr  Auge  triibt  und 
ihre  Entschlussfiihigkeit  erschlaffen  lasst.  In  dieser  Erkenntnis  ist, 
wie  wohl  alle  deutschen  Bahnen,  auch  die  Reichseisenbahnverwal- 
tung  von  je  her  dieser  Gefahr  entgegengetreten  und  hat  in  der 
Heranziehung  einer  niichternen.  imbedingt  zuverlassigen  Beamten- 
und  Arbeiterschaft  stets  eine  ihrer  vornehmsten  Aufgaben  erblickt. 

Am  sichersten  ware  es  zweifellos  gewesen.  wenn  die  Verwaltung, 
wie  dies  bei  vielen  amerikanischen  Eisenbahnen  bereits  der  Fall  ist, 
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ihren  Betriebsbediensteten  vollige  Enthaltsamkeit  zur  Pflicht  gemacht 
und  sich  dadurch  ein  abstinentes  Personal  geschaffen  hatte.  In  der 
Ueberzeiigiing  indessen,  dass  eine  derartige  Forderimg  mit  den  ziir 
Zeit  in  Dentschland  noch  herrschenden  Anschaiiungen  in  einem  zu 
schroffen  Widerspriich  stehen  imd  ihre  Durchfiihrbarkeit  zweifelhaft 
sein  wiirde,  hat  man  diese  Forderung  nicht  aufgestellt,  sondern  sich 
auf  das  zunachst  Erreichbare  beschrankt.  Man  stellte  den  Grundsatz 
auf :  "  Vollige  Niichtemheit  im  Dienst,  strenge  Massigkeit  ausser- 
halb  des  Dienstes  "  und  suchte  ihn  mit  alien  Mitteln  diirchziifiihren. 
Um  von  vornherein  zu  verhindern,  dass  zum  Tnmk  neigende  Per- 
sonen  in  den  Reichseisenbahndienst  aufgenommen  wiirden,  machte 
die  Verwaltung  den  Balm-  und  Kasseniirzten  zur  Pflicht,  bei  der 
Untersuchung  eines  Bewerbers  sorgfaltig  festzustellen,  ob  er  nicht 
etwa  zum  Alkoholmissbrauch  neige,  und  wies  ihn  bejahendenfalls 
unnachsichtlich  zurlick.  Auf  die  schon  im  Dienst  befindlichen  Beam- 
ten  und  Arbeiter  wurde  in  Wort  und  Schrift,  durch  Vortrage  der 
Bahnarzte,  durch  Verteilung  von  Schriften  und  Merkblattern  von 
de  Terra,  Quensel  u.  a.,  sowie  durch  Auslegimg  alkoholgegnerischer 
Zeitschriften,  belehrend  und  aufklarend  eingewirkt.  Beamte  und 
Arbeiter,  die  sich  trotzdem  noch  der  Tnmkenheit  im  Dienst  schuldig 
machten,  wurden  mit  empfindlichen  Strafen  belegt^  in  schwereren 
Fallen  entlassen. 

Zum  Zwecke  der  Vorbeugung  des  Alkoholgenusses  wurde  eine 
Reihe  von  Massregeln  getroffen.  Man  stellte  geriiumige,  gut  aus- 
gestattete  und  behagliche  Aufenthalts-,  Uebernachtungs-  und  Speise- 
raume  fiir  die  Bediensteten  des  Fahrdienstes  her,  die  ihre  Ruhe- 
pausen  fern  von  ihrer  Heimatstation  zu  verbringen  genotigt  sind. 
In  den  Aufenthaltsraumen  wurden  kleine  Biichereien  mit  jahrlich 
wechselndem  Bestand  eingerichtet,  die  ernste  und  leichte  Unter- 
haltung  und  Belehrung  gewahren,  s6  dass  der  Anreiz  zu  unnotigen 
Reden,  Kartenspiel  und  zum  Genuss  geistiger  Getranke  erheblicli 
verringert  wurde.  Hier  sind  auch  die  auf  vielen  Stationen  vorhan- 
denen  Badeanstalten  zu  nennen,  die  den  Betriebsbeamten  unentgeltlich 
zur  Yerfiigung  stehen  und  ihnen  eine  sehr  willkommene  Erfrischung 
bieten.  Die  wertvollste  einschlagige  Einrichtung  aber  sind  die  zahl- 
reichen  Ausgabestellen  fiir  alkoholfreie  Getranke,  die  die  Reichs- 
eisenbahnverwaltung  seit  1904  ins  Leben  gerufen  hat  und  standig 
vermehrt.  Sie  haben  bei  dem  Personal  in  einem  unerwarteten  Masse 
Anklang  gefunden  und  werden  fleissig  benutzt,  insbesondere  in 
Zeiten  grosser  Hitze  oder  Kiilte.    Ihnen  seien  einige  Worte  gewidmet. 

Es  bestehen  6  Fabrikationsstellen,  und  zwar  in  den  "Werkstiitten  in 
Miihlhausen,  Colmar,  Bischheim,  Montigny,  Saargemiind  und  Luxem- 
burg, wozu  im  nachsten  Jahre  noch  eine  in  Diedenhofen  kommen 
wird.  In  diesen  Anlagen  wird  Mineralwasser  ( Selterswasser,  Zitro- 
nen-  und  Himbeerlimonade)  und  Kaffee  hergestellt,  sowie  Milch  keim- 
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frei  gemacht  imd  an  Ort  und  Stelle  ausgegeben.  In  der  Friihstiicks- 
iind  Vesperpause  erscheinen  die  Arbeiter  an  den  Schaltern  und  ver- 
sorgen  sich  mit  den  Getranken,  die  sie  dann,  mit  dem  mitgebrachten 
Friihstiick  an  ihrer  Arbeitsstelle  zu  sich  nehmen. 

Der  Preis  der  Getranke  entspricht  den  Selbstkosten,  die,  da  die 
Verwaltung  die  Raiime  und  Maschinen  stellt  und  die  allgemeine 
Verwaltung  und  Beaufsichtigung  besorgt,  lediglicli  in  den  Kosten 
der  Materialien  und  Unterhaltung,  sowie  in  den  Lohnen  bestehen. 
Infolge  dieses  Umstandes  kosten  eine  Portion  (=4/10  Liter)  Kaffee, 
1  Portion  (=1/20  Liter)  Milch,  eine  Dute  Zucker  (5  Stiick)  oder 
eine  Flasche  Selterswasser  nur  2  Pfg-,  eine  Flasche  Limonade  7  Pfg. 
Ein  Arbeiter,  der,  wie  dies  leider  nicht  selten  vorkommt,  morgens  zu 
Hause  kein  Friihstiick  erhalt,  kann  sich  dies  nunmehr  billig  ver- 
schaffen,  indem  er  auf  dem  Weg  zur  Arbeit  beim  Backer  Brot  kauft 
und  sich  in  der  Getriinkeausgabe  fiir  6  Pfg.  Milch,  Kaffee  und  Zucker 
geben  lasst. 

Von  den  6  Hauptausgaben  werden  die  Getranke  an  die  mi  ganzen 
Bahngebiet  zerstreuten  Unterausgaben  versandt,  deren  es  zur  Zeit 
30  gibtj  z.  B.  auf  dem  Bahnhof  zu  Colmar,  und  die  in  besonderen 
Raumen  eingerichtet  und  von  einem  eigens  hierfiir  bestellten 
Bediensteten  (meist  einem  Pensionar  oder  Unfallrentner)  verwaltet 
werden.  Sie  sind  mit  einem  Herd  oder  einem  Kochapparat,  vielfach 
audi  mit  Maggi-Apparaten  versehen  und  man  kann  bei  manchen 
auch  einen  Imbiss  erhalten,  sodass  sie  sich  zu  kleinen  Kantinen  ent- 
wickelt  haben. 

Ausserdem  bestehen  noch  120  kleinere  Ausgaben,  sogenannte  Zweig- 
stellen,  bei  denen  im  Sommer  Mineralwasser  abgegeben  wird,  das 
sie  von  den  Unterausgaben  beziehen. 

DerUmfang,  in  Avelchem  die  Eisenbahner  von  diesen  Einrichtungen 
Gebrauch  machen,  ist  aus  folgender  Uebersicht  zu  ersehen. 

Es  sind  folgende  Portionen  Getranke  und  Zucker  abgegeben 
worden : 


Kaffee. 

Selters- 
wasser. 

Limonade. 

Milch. 

Suppen- 
wiirfel. 

Zucker. 

1904 

333,785 
012, 843 
1,111,891 
1,174,615 
1,119,220 
1,183,475 

135,591 
373,856 
483,024 
475, 715 
829,995 
580, 705 

117,168 
414, 968 
515,349 
645, 100 
1,031,295 
872,926 

86,225 
198  646 

1905 

315,930 
274,970 
365,980 
474, 640 
679,090 

1906 

237, 500 
224, 400 
149, 500 
232, 100 

465,412 
588,365 
560,485 
596, 705 

1907 

1908 

1909 

5,535,829 

2, 878, 886 

3,596,805 
14,205,486 

2,110,016 

843,500 

2,495,838 

Der  Umsatz  betrug: 

M. 

1904   18.142.10 

1905   54.923.70 

1906   80,001.88 

1907   93,043.50 


1908 123,059.50 

1909   115,496.00 

Insgesanit 4*4,666.68 
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Also  in  6  Jahren  iiber  14  Millionen  Portionen  alkoholfreie  Ge- 
tranke  fiir  rund  -i  Million  ]Mark  I  Gewiss  ein  schoner  Erfolg  und 
man  n  ird  einem  erfalireiien  Kenner  des  Eisenbahnwesens.  dem  Strass- 
burger  Bahnarzt,  Geheimrat  Dr.  Ullersperger.  nur  ziistimmen  konnen, 
wenn  er  in  einem  vor  seinen  KoUegengehaltenen  Vortrage  (Zeitschrift 
fiir  Balm-  nnd  Kasseniirzte,  li'OT.  Xr.  10)  sagt :  "  AVer  sich  diese 
Zahlen  vergegenwiirtigt  nnd  vergeistigt.  wird  ermessen  konnen, 
wievicl  Segen  darin  enthalten  ist.  wieviel  Flaschen  Bier  nnd  Wein 
nnd  "wieviel  Schniipse  weniger  getrnnken  worden  sind,  wieviel  Jam- 
mer erspart,  wieviel  llerzensfrende  nnd  heiterer  Sinn  damit  geschaf- 
fen  worden  nnd  erhalten  worden  ist,  wieviel  Mark  im  Bentel  dem 
Einzelnen  nnd  der  Familie  erhalten  geblieben,  wieviel  Arbeit  mehr 
der  Verwaltnng  geleistet  nnd  wievie^l  Unfiille  nnd  wieviel  Krank- 
heiten  im  Beti'iebe  vermieden  worden  sind." 

Einen  g;anz  besonderen  Wert  hat  diese  Wohlfahrtseinrichtnng 
erlangt,  seit  der  friihere  Chef  der  ReichseisenbahnA'erwaltnng,  der 
prenssische  Staatsminister  Ilerr  von  Budde,  nnter  dem  Eindrnck 
versehiedener  Vorkommnisse,  insbesondere  des  nnheilvollen  Sprem- 
berger  Eisenbahnnngliickes  vom  7.  Angnst  1905  den  bekannten 
Alkoholerlass  vom  20.  November  1905  ergehen  liess,  in  welchem  den 
im  Betrieb  beschaftigten  Beamten  nnd  Arbeitern  jeder  Gennss  alko- 
holischer  Getranke  im  Dienst  streng  verboten  nnd  Trimkenheit  im 
Dienst  mit  schwerer  Strafe,  bei  Wiederholnng  mit  Entlassnng  be- 
droht  wurde.  Die  Dnrchfiihrung  dieses  Verbotes  wnrde  dort  erheb- 
lich  erleichtert,  wo,  wie  im  Reichsland,  eine  ansreichende  Gelegen- 
heit  fiir  die  Bediensteten  bestand.  sich  mit  erfrischenden  oder  erwar- 
mcnden  Ersatzgetriinken  zn  versorgen.  Hier  konnte  nicht  die  Ans- 
rede  gebraucht  werden,  man  habe  mangels  alkoholfreier  Getranke 
notgedrungen  zum  Bier  n.  s.  w.  greifen  miissen.  Im  Hinblick  auf 
das  Bestehen  der  Getrankeausgaben  trug  die  Generaldirektion  in 
Strassbnrg  denn  anch  keine  I^edenken,  das  Verbot  anch  die  nicht  im 
Betrieb  verwendeten  Beamten  nnd  Arbeiter  auszudehnen,  eine  Mass- 
regel,  die  nnliebsame  Yergleiche  nnter  den  verschieclenen  Klassen 
der  Eisenbahner  ansschloss  nnd  dem  Yerbot  seinen  Stachel  zum 
guten  Teil  nahm. 

Schliesslich  sei  nocli  erwiihnt,  dass  die  Verwaltnng  ihren  Bedien- 
steten den  Anschluss  an  die  verschiedenen  alkoholgegnerischen  Ver- 
eine,  z.  B.  den  Eisenbahn-Alkoholgegnerverband  (Vorsitzender: 
Bahnarzt  Dr.  Gaye  in  Stettin),  den  deutschen  Verein  gegen  den 
Missbrauch  geistiger  Getranke  und  die  reichsliindischen  Enthaltsam- 
keitsvereine  dringend  empfohlen  nnd  sie  auf  die  einschliigigen  Zeit- 
schriften,  z.  B.,  Das  Volkswohl,  hingewiesen  hat. 

Im  Hinblick  auf  alle  diese  Massnahmen  darf  gehofft  werden,  dass 
die  Reichseisenbahnverwaltnng  ihrem  Ziele,  den  Gefahrbringer  Alko- 
hol  in  ihrem  Getriebe  vollig  unschadlich  zu  machen,  immer  naher 
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kommt  11  nd  die  Betriebssicherheit  in  gleichem  Masse  eine  standige 
Zunahme  erfiihrt. 

Und  was  ist  erreicht  ?  Im  Jahre  1909  teilte  die  Eisenbalindirektion 
in  Strassburg  mit,  dass  die  Durchfiihrung  des  Alkoholver botes  in 
ihrem  Geschaftsbereich  folgendes  Ergebnis  gezeitigt  hatte: 

1.  Das  Personal  erscheint  frischer  ziim  Dienst,  ist  grosseren  An- 
lorderiingen  gewachsen  und  fiihrt  den  Dienst  zum  Vorteil  der  Be- 
triebssicherheit mit  mehr  Riihe,  Ueberlegung  iind  Willigkeit  durch. 

2.  Die  Disziplin  hat  sich  insofern  gehoben,  als  Widersetzlichkeiten 
gegen  Vorgesetzte  und  Streitereien  unter  den  Bediensteten  seltener 
geworden  sind. 

3.  Die  Zahl  der  Erkrankungen,  die  auf  Alkoholmissbrauch  geruhen, 
ist  zuriickgegangen. 

Fiir  die  Erkenntnis  des  tatsachlichen  Umfanges,  in  welchem  der 
Alkoholismus  die  Haufigkeit  von  Betriebsunfallen  beeinflussfc,  fehlt 
es  noch  an  vollig  einwandsfreien  und  ausreichenden  statistischen 
Unterlagen.  Wenn  audi  mit  Einfiihrung  des  Alkoholverbotes  im 
Gebiete  der  Reichseisenbahnen  die  Anzahl  der  Unfalle  von  153  im 
Jahre  1905  auf  124  (1906)  sowie  die  Anzahl  der  Getoteten  (1905,  37) 
und  verletzten  Bediensteten  (1905,  50)  auf  31  bezw.  48  im  Jahre  1906 
gesunken  ist,  so  k5nnen  hieraus  doch  nicht  die  Schliisse  gezogen 
werden,  die  aus  sonstigen  Statistiken  so  iiberzeugend  den  Einfluss 
des  Alkohols  auf  anderen  Gebieten  erkennen  lassen. 

Von  der  badischen  Generaldirektion  ist  folgender  Erlass  ergangen : 
.A.  Um  Gefahrdungen  der  Betriebssicherheit  durch  Alkoholmiss- 
brauch des  Personals  zu  verhiiten,  sind  von  der  Generaldirektion  der 
badischen  Staatsbahnen  folgende  Vorschriften  erlassen : 

1.  Die  gemeinsamen  Bestimmungen  fiir  die  badischen  Staatseisen- 
bahnbeamten  verbieten  den  Genuss  geistiger  Getranke  auf  den 
Geschaftszimmern  sowie  den  Besuch  von  Wirtschaften  wiihrend  des 
Dienst  es. 

2.  Dem  Fahrpersonal  (Zugbegleitungs-  und  Zugbeforderungsper- 
sonal)  ist  der  Besuch  von  Wirtschaften  auf  den  Zwischenstationen, 
sofern  eine  Erfrischung  iiberhaupt  notig  erscheint,  nur  bei  einem 
Aufenthalt  von  mehr  als  einer  halben  Stunde  und  nur  mit  Zustim- 
mung  des  Stationsvorstandes  oder  seines  Stellvertreters  gestattet. 

3.  Das  Fahrpersonal  darf,  solange  es  sich  im  Dienste  am  Zug  oder 
auf  der  Lokomotive  befindet,  keine  geistigen  Getranke  zu  sich  neh- 
men.  Das  Mitfiihren  derartiger  Getranke  im  Dienste  ist  allgemein 
untersagt. 

4.  Fiir  die  im  Betriebsdienst  beschaftigten  Arbeiter  und  die  der 
Arbeitsordnung  fiir  die  Werkstatten  unterliegenden  Werkstatten- 
arbeiter  besteht  die  Vorschrift,  dass  der  Genuss  geistiger  Getranke 
nur  wahrend  der  Arbeitspausen  gestattet  ist  und  sich  auf  das  fiir 
die  Erhaltung  der  Arbeitskraft  zulassige  Masse  zu  beschranken  hat. 
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Unbedingt    verboten    ist     das    Jiiitbringen    und     der    Genuss    von 
Branntwein. 

5.  Dem  niederen  Dienstpersonal  ist  vorgeschrieben,  sicli  vor  Dienst- 
antritt  beim  niichsten  Vorgesetzten  zum  Dienste  zu  melden.  Da- 
durch  ist  dem  Vorgesetzten  Gelegenheit  geboten,  das  unterstellte 
Personal  zu  beobachten  und  zu  priifen,  ob  es  dienstfahig  ist.  Es  ist 
streng  verpfiichtet,  etwa  Avahrgenommene  Ungehorigkeiten  zu  ver- 
folgen  und  Personal,  das  ihm  nicht  dienstfahig  erscheint,  vom 
Dienste  fernzuhalten. 

6.  Jeder  Eisenbalinbedienstete,  der  bemerkt,  dass  ein  anderer 
Eisenbalinbediensteter,  der  im  iiusseren  Dienst,  insbesondere  ini  Zug- 
beforderungs-  oder  im  Zugbegleitungsdienst  tatig  oder  einen  solchen 
anzutreten  im  Begriffe  ist,  betrunken  oder  auch  nur  angetrunken  ist, 
hat  die  Verpflichtung,  seine  Beobachtung  unverziiglich  dem  nachst- 
erreichbaren  Vorgesetzten  zu  melden;  die  Unterlassung  der  Anzeige 
ist  strafbar. 

B.  Um  den  Genuss  alkoholischer  Getranke  beim  Eisenbahnpersonal 
moglichst  einzuschranken,  hat  die  badische  Eisenbahnverwaltung 
in  den  letzten  Jahren  verschiedene  Einrichtungen  getroffen.  Unter 
diesen  sind  in  erster  Reihe  die  Eisenbahnkantinen  zu  nennen,  die  auf 
einigen  grosseren  Stationen  eingerichtet  worden  sind.  Der  Haupt- 
xwek  dieser  Kantinen  besteht  darin,  dem  Eisenbahnpersonal  zu 
billigen  Preisen  kalte  und  warme  Speisen,  sowie  alkoholfreie  Ge- 
tranke, wie  Kaffee,  Tee,  verschiedene  Mineralwasser  und  Limonaden 
zu  liefern.  Daneben  wird  in  einigen  Kantinen  auch  Bier  und  Wein, 
jedoch  nicht  gleich  den  alkoholfreien  Getranken  zu  ermassigten 
Preisen  verabreicht.  Die  Kantinenverwalter,  die  an  dem  Verkauf 
der  Getranke  keinen  Nutzen  haben,  haben  dafiir  zu  sorgen,  dass 
alkoholhaltige  Getranke  nicht  im  Uebermass  genossen  werden.  Kan- 
tinen, in  denen  ausser  alkoholfreien  Getranken  auch  Bier  und  Wein 
abgegebeR  wird,  bestehen  zur  Zeit  in  Mannheim,  Karlsruhe,  Offen- 
burg,  Freiburg,  und  Basel;  solche,  di-e  nur  alkoholfreie  Getranke 
abgeben,  in  Heidelberg  und  Bruchsal.  Die  Einrichtung  weiterer 
alkoholfreier  Kantinen  stelit  bevor. 

Die  Eisenbahnkantine  in  Heidelberg,  bei  der  Einrichtungen  zur 
Herstellung  von  Sodawasser  und  Limonaden  in  grosserem  Umfange 
bestehen,  ist  neuerdings  ermachtigt  worden,  ihre  Erzeugnisse  zmn 
Selbstkostenpreise  auch  an  andere  Stationen  zu  versenden,  um  auch 
den  Beamten  und  Arbeitern  der  Stationen,  auf  denen  Kantinen  nicht 
bestehen,  die  Moglichkeit  zu  geben,  ein  erfrischendes,  aus  den  besten 
Stoffen  sorgfaltig  hergestelltes  G^trank  zu  billigen  Preisen  zu 
erhalten.  A^erwaltungsseitig  ist  die  Beforderung  der  Getranke  als 
Dienstgut  ohne  Frachtberechnung  zugestanden.    Soviel  sich  bis  jetzt 
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beurteilen  liisst,  wird  von  dieser  Einrichtung  die  allmahlich  iiber 
das  ganze  Land  ausgedehnt  werden  soil,  ausgiebig  Gebrauch  gemacht 
■werden. 

An  Orten,  an  denen  keine  Eisenbahnkantinen  bestehen,  sind  die 
Bahnhofswirte  verpflichtet,  dem  Eisenbahnpersonal  kalte  und  warme 
Speisen  sowie  alkoholfreie  Getranke  zu  Ausnalimepreisen  zu  ver- 
abreichen. 

Seit  Jahresfrist  wird  dem  in  anstrengendem  Dienst  beschaftigten 
Personal  aller  DienstzAveige  bei  Kalte  oder  Hitze  warmer  Kaffee  auf 
Kosten  der  Verwaltung  verabreicht. 

Bei  Bahnhofs-,  Neu-  und  Umbauten  werden  Aufenthalts-  und 
Uebernachtungsraume  mit  Wascti-  und  Badeeinrichtungen  nach  den 
neuesten  Erfahrungen  vorgesehen.  Die  vorhandenen  Raume  werden, 
soweit  es  die  ortlichen  Verhiiltnisse  gestatten,  immer  wohnlicher 
eingerichtet,  um  das  Personal  moglichst  rom  Besuch  der  Wirte- 
hauser  abzuhalten. 

Auch  durch  Belehrung  und  Aufklarung  iiber  die  schadlichen  Wir- 
kungen  und  nachteiligen  Folgen  des  Alkoholmissbrauches  wird  auf 
das  Personal  einzuwirken  gesucht.  Zu  diesem  Zwecke  sind  ver- 
schiedene  belehrende  Schriften  in  den  Aufenthalts-  und  Uebernacli- 
tungsraumen  des  Personals  aufgelegt  oder  dem  Personal  ausgehandigt, 

Der  bisherige  Erfolg  aller  dieser  Massnahmen  berechtigt  zu  den 
besten  Hoffnungen  fiir  die  Zukunft. 

Die  badische  Staatsbahnverwaltung  hat  auf  einer  Reihe  von  Sta- 
tionen,  auch  in  entlegenen  Rangier-  und  Werkstattenbahnhofen  Kan- 
tinen  eingerichtet,  in  denen  das  Personal  zu  billigem  Preise  alkohol- 
freie Getranke,  wie  Kaffee,  Tee,  Milch,  verschiedene  Mineralwasser 
und  Limonaden,  sowie  warme  und  kalte  Speisen  erhalten  kann. 
Wahrend  von  einem  Teil  dieser  Kantinen,  hauptsachlich  den  alteren 
''8),  auch  noch  Bier  und  Wein  verabfolgt  wird,  fahren  die  in  neuerer 
Zeit  errichteten  (68)  nur  alkoholfreie  Getranke.  In  den  grosseren 
Kantinen  wird  grosser  Wert  auf  die  Abgabe  eines  kraftigen  und 
billigen  wannen  Mittagessens  gelegt.  Mit  einem  Telle  der  Kantinen 
sind  Einrichtungen  zur  Herstellung  von  Sodawasser  und  Limonaden 
verbunden.  Wahrend  vor  Einrichtung  der  Kantinen  vom  Eisen- 
bahnpersonal Sodawasser  und  Limonaden  in  irgend  nennenswerten 
Mengen  iiberhaupt  nicht  genossen  wurden,  haben  diese  sieben  An- 
stalten  im  Jahre  1908  im  ganzen  734,846  Flaschen  Sodawasser  und 
973,616  Flaschen  Limonade,  im  ganzen  also  nahezu  1^  Millionen 
Flaschen  alkoholfreie  Getranke  hergestellt,  die  zu  sehr  billigem 
Preise.  zum  Teil  an  den  Herstellungsorten  selbst  verbraucht,  zum 
Teil  nach  anderen  Stationen  versandt  wurden.  An  Orten,  an  denen 
keine  Dienstkantinen  bestehen,  sind  die  Bahnhofswirte  verpflichtet,. 
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dem  Eisenbahni^ersonal  alkoholfreie  Getriinke.  insbesondere  Ivaffee, 
Milch  iind  Sodawasser,  sowie  kalte  iind  warme  Speisen.  von  der 
Eisenbahnverwaltung  genehmigten  Aiisnahmepreisen,  zu  verab- 
folgen. 

In  der  Kantino  des  Giiterbahnliofes  Heidelberg  wurden  von  Ok- 
tober  1005  bis  Ende  September  1906  abgegeben : 

Fhisehen. 

K;iffet\  a  G  Pfg 53,770 

Milcb.  a  S  Pfg 15,948 

Bniusewjisser.  A  3  Pfg 66,897 

Limonade,  ii  6  Pfg 134,421 

Sehr  energiscli  ist  der  Kampf  gegen  den  Alkoholismus  in  Bayern 
von  deni  friiheren  Yerkehrsminister,  Herrn  v.  Frauendorfer,  aufge- 
nommen,  Avelcher  bei  der  Beratnng  des  bayrischen  Eisenbahnetats 
in  der  Abgeordnetenkammer  anf  die  Bemerkung  eines  Abgeord- 
neten  "  er  babe  noch  keinen  bayrischen  Lokomotivfiihrer  gesehen, 
dem  ein  Mass  Bier  geschadet  hat,"  die  Antwort  gab:  "  Ein  Mass 
Bier  wiid  einem  Lokomotivfiihrer  nichts  schaden,  aber  ich  mochte 
doch  wiinschen,  dass  die  Abstinenzbewegimg  bei  den  Bediensteten 
niehr  Anklang  fande." 

Audi  der  jetzige  Yerkehrsminister,  Exz.  Hitter  v.  Seidlein,  hat 
sowohl  friiher  als  anch  jetzt  stets  ein  sehr  tiefgehendes  Verstandnis 
fiir  diese  Frage  gezeigt,  nnd  alle,  auf  die  Bekampfung  des  Alko- 
holismus zielenden  Bestrebungen  tatkraftig  unterstiitzt. 

Den  Haupterlass  vom.  24.  April,  1906,  bringen  wir  wortlich,  weil  er 
eben  ganz  besonders  wichtig  ist. 

Sonderabdruck  Nr.  30  aus  dem  Amtsblatte  der  Konigl.  Bayrischen 
Staatseisenbahnverwaltung  Nr.  21  fiir  die  Generaliensammhmgen, 
(Pers.  Gr.  1,  14,  19,  20,  25,  26a,  27a,  u.  28-31.) 

Nr.  115.  Massnahmen  zur  Einschrankung  des  Alkoholgenusses  bei 
dem  Eisenbahnpersonal.     (Xr.  1247,  I.)  vr     io 

(Y.M.Nr.  1077,  VII.)       '  ^' 

An  die  der  Generaldirektion  unmittelbar  untergeordneten  Dienst- 
stellen : 

I. 

Die  Staatseisenbahnverwaltung  hat  bei  dem  Bestreben,  den  Alko- 
holgenuss  untei*  ihrem  Personale  einzuschranken,  nicht  nur  die 
Betriebssicherheit,  sondern  audi  die  Fiirsorge  fiir  das  Personal 
im  Auge. 

Dabei  wird  ein  besonderer  Erfolg  von  Massnahmen  erwartet, 
vrelche  sich  auf  das  Gebiet  der  Belehrung  und  Vorbeugung  erstrecken 
und  die  Jiusseren  Umstande  beseitigen  oder  in  ihrer  Wirkung 
abschwiichen,  die  den  Alkoholgenuss  unter  dem  Eisenbahnpersonale 
zu  fordern  geeignet  sind. 
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Die  in  dieser  Richtung  schon  seither  erlassenen  Bestimmungen 
Averdeii  im  nachstehenden  zusammengefasst  erganzt: 

A.    3IASSNAHMEN    ZUR    AUFKLARUNG    DES    PERSONALS    IX    DER    ALKOHOL- 

ERAGE. 

1.  Ein  Hauptgewicht  ist  auf  die  Belehrung  des  Personals  iiber 
die  gesiindheitlichen,  sittlichen  imd  wirtscliattlichen  Schiiden  des 
iibermassigen  Alkoholgeniisses  zu  legen,  da  das  Verstandnis  des  Per- 
sonals fiir  die  auf  Einschrankimg  des  Alkoholgeniisses  gerichteten 
Bestrebungen  die  Voraiissetzimg  fiir  ein  gedeihliches  Wirken  der 
behordlichen  Anordnungen  und  Einrichtungen  ist. 

2.  Zu  den  Aufgaben  der  Bahnarzte  geliort  es,  das  Personal  gele- 
gentlicli  der  Krankenbehandlung  und  durch  zeitweilige  Vortrage, 
etwa  im  Anschlusse  an  den  Unterricht  in  der  ersten  Hilfeleistung 
bei  Ungliicksfallen,  iiber  zweckmassige  Ernahrung,  iiber  den  wahren 
Wert  des  Alkoliols  als  Xahrungsmittel,  sowie  iiber  die  gesundheits- 
schadlichen  Folgen  iibermassigen  Alkoholgenusses  aufzukliiren.  Zu 
diesen  Vortriigen  kann  audi  den  Frauen  der  Bediensteten  der  Zutritt 
gestattet  werden. 

3.  Sache  der  Vorgesetzten  ist  es,  auf  ihre  Untergebenen  niclit  nur 
durch  gutes  Beispiel,  sondern  audi  durch  sachgemasse  Ratschlage 
iiber  zweckmassige,  dem  Dienste  angepasste  Lebenshaltung  einzu- 
wirken,  besonders  bei  der  Einfiihrung  der  Untergebenen  in  den 
Dienst. 

4.  In  den  Uebernachtungs-  und  Unterkunftsraumen  des  Personals 
und  an  sonst  geeigneten  Orten  sind  audi  weiterhin  Schriften  gegen 
den  Alkoholmissbrauch,  bildliche  Darstellungen  u.  s.  w.  aufzulegen 
oder  in  Plakatform  ausznhangen.  Auf  "Wunsch  sind  den  Bahniirz- 
ten  solche  Schriften  zur  Auflage  in  denWartezimmern  zur  Verfiigung 
zu  stellen  (vgl.  ABBV  1903/93,  betr.  die  Auflage  der  Schrift:  "  Was 
sollst  du  von  Bier  und  Branntwein  wissen?  "  und  ABBBV  1903/120, 
betr.  die  Verbreitung  des  im  Kaiserlichen  Gesundheitsamte  bearbeite- 
ten  "Alkohol-Merkblattes  "). 

Ausser  den  bereits  hinausgegebenen  Schriften  konnen  die  Dr.  Grot- 
jahn'sche  Schrift  "Soil  man  bei  der  xVrbeit  Alkohol  geniessen?  "" 
und  der  Aufsatz  von  de  Terra  "Alkohol  und  Eisenbahndienst " 
sowie  die  Sammlung  von  Vortriigen  iiber  die  Alkoholfrage  von  Otto 
Koch  vom  Materialdepot  der  Generalclirektion  bezogen  werden. 

5.  Die  Bestrebungen  der  Massigkeits-  und  Enthaltsamkeitsvereine 
sind  tunlidist  zu  unterstiitzen,  besonders  jene  des  Deutschen  Vereines 
enthaltsamer  Eisenbahner  durch  Ueberlassung  bahneigener  Lokale 
fiir  Vortrage,  durch  Bezug  und  Verbreitung  der  Zeitschrift  "  Der 
enthaltsame  Eisenbahner  "  u.  a.  (G.  D.  E.  vom  28.  Marz  1902,  Xr. 
21627,  I,  und  ABV  1902/444). 
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B.    MASSXAHMEN    ZUR   VERHUTUNG   DES    UBER5IASSIGEN    UND   DES   UNZEI- 
TIGEN  GENUSSES  GEISTIGER  GETRANKE. 

Das  Festlialten  des  Personals  am  Biergeniisse  Avird  zum  Teil  auf 
die  verba Itnismassig  hohen  Preise  der  alkoholfreien  Ersatzgetranke 
zuriickzufiihren  sein,  sowie  daraiif,  dass  alkoholhaltige  Getranke 
iiberhaupt  vielfach  ohne  eigentliches  Bediirfnis  eingenommen  werden, 
Avenn  das  Personal  darauf  angewiesen  ist,  seine  regelmassigen  Mahl- 
zeiten  in  Bahnhofs-  und  Orts-Wirtschaften  zu  sich  zu  nehmen. 

Deni  Personale  ist  daher  moglicbst  Gelegenheit  zu  geben,  sich 
anderweitig  mit  Speisen  und  alkoholfreien  G^tranken  zu  erquicken. 

Hierzu  werden  nachstehende  Vorkehrungen  dienen: 

1.    BEREIl'SllBLLUNG  VON  TRINKWASSER. 

Vor  allem  ist  dafiir  zu  sorgen,  dass  dem  Personal  auf  den  Bahn- 
bteigen  oder  in  deren  unmittelbarer  Nahe,  sowie  in  den  Unterkunfts- 
und  Uebernachtungsraumen  gutes  Trinkwasser  zur  Verfiigung  steht. 
Notigenfalls  ist  durch  Wegweiser  auf  vorhandene  Brunnen  auf- 
merksam  zu  machen. 

In  den  grosseren  Rangier-  und  Giiterbahnhofen  sowie  in  den 
grosseren  Werkstatten  ist  die  Errichtung  von  leicht  zugiinglichen 
Trinkwasserbrunnen  angezeigt. 

2.     BEREITSTELLUNG    VON     ALKOHOLFREIEN     ERS ATZGETR AN  KEN     IN     DEN 
BAHNHOFSWIRTSCHAFTEN. 

An  den  Stationen,  wo  die  Ziige  Aufenthalt  nehmen  und  sich 
erfahrungsgemiiss  das  Bediirfnis  nach  erfrischenden  und  belebenden 
Getranken  geltend  macht,  sind  die  Bahnhofswirte  anzuhalten,  in  den 
Restaurationsraumen,  an  den  Biifetts  und  an  den  Ziigen  auch  fiir 
das  Zugpersonal,  insbesondere  auch  fiir  jenes  der  Giiterziige,  warme 
und  alkoholfreie  Getranke  zu  jeder  Tages-  und  Jahreszeit  bereitzu- 
stellen  und  frisches  Trinkwasser  unentgeltlich  abzugeben. 

Bei  Yereinbarungen  mit  den  Bahnhofwirten  beziiglich  der  Ver- 
abreichung  von  Speisen  und  Getranken  an  das  Personal  zu  ermassig- 
ten  Preisen  (nach  einem  Sondertarife,  der  dem  Personale  durch 
Anschlag  an  geeignetem  Ortc  zugiinglich  sein  muss)  ist  auch  darauf 
hinzuwirken,  dass  alkoholfreie  Getranke  von  guter  Beschajffenheit, 
in  entsprechender  Menge  (z.  B.  eine  ungefjihr  ein  Quart  halt«^nde 
Tasse  Kaffee  oder  Tee  mit  Milch)  soweit  moglich.  nicht  teurer  als  ^ 
Liter  Bier,  abgegeben  werden. 

Die  Stationsvorstande  soAvie  die  Kontrollbeamten  der  Eisen- 
bahnbetriebsdirektionen  haben  sich  von  Zeit  zu  Zeit  personlich  sowie 
durch  Umfrage  unter  dem  Personale  zu  vergewissern,  ob  die  Bedien- 
steten  in  den  Bahnhofwirtschaften  Speisen  und  alkoholfreie  Getranke 
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in   entsprechender  Giite  und  Menge  zu   den  vereinbarten  Preisen 
erhalten  konnen. 

3.  ERMOGLICHUNG,       SPEISEN       UND       GETRAN^KE       ZUZUBEREITEX       ODER 

AUFZUWARMEN. 

(a)  Das  Maschinenpersonal  soil  sich  mitgebrachte  Speisen  iind 
Getrjinke  aiif  der  Maschine  erwlirmen  konnen.  Dies  wird  dnrcli 
Anbringen  von  Warmeplatten  oder  durch  Aiisschnitte  in  der  Kessel- 
bekleidung,  die  ein  sicheres  Aufstellen  der  Gefiisse  gestatten,  er- 
leichert. 

(b)  Um  dem  Schaffnerpersonale  znr  kalten  Jahreszeit  zn  ermog- 
lichen,  sich  Speisen  und  Getranke  wlihrend  des  Dienstes  zuzubereiten 
oder  aiifzuwiirmen,  werden  die  Heizkorper  der  in  Schnell-  und  Per- 
sonenziigen  lauienden  Dienstwagen  zweckmassig  gestaltet  und  die 
Fiillofen  der  Dienst-  und  Packwagen  der  Giiterziige  mit  geeigneten 
Vorrichtungen  (Warmeplatten  mit  Sicherung  fiir  die  aufgesetzten 
Gefasse)  versehen. 

Dem  Personale  ist  das  Mitfiihren  von  Kochkisten  (Selbstkochern) 
zu  empfehlen;  deren  Einfiihrung  ist  vor  allem  dadurch  zu  fordern. 
dass  bei  Vortriigen  der  Balm-  und  Kassenarzte  liber  die  Verpflegungs- 
frage  auf  die  Vorteile  solcher  Kisten  hingewiesen  wird  und  sie  im 
Gebrauche  vorgefiihrt  werden. 

(c)  In  den  "Werkstatten  mit  Dampfmaschinen  werden  sich  un- 
schwer  Wiirmetische  oder  Warmekisten  aufstellen  lassen. 

(d)  Auch  fiir  die  Wiirterbuden,  Dienstriiume  etc,  sind  die  Oefen 
von  einer  Form,  welche  das  Erwiirmen  von  Speisen  und  Getriinken 
gestatten,  auszuwiihlen. 

Bei  Vomahme  grosserer  Bahn-,  Bau-  und  Unterhaltungsarbeiten 
sind  Unterstandshiitten  (Wellblechbuden)  mit  Kocheinrichtung  auf- 
zustellen. 

Die  bei  Bahnunterhaltungsarbeiten  an  der  Strecke  tiitigen  und 
die  Arbeitsstatten  haufig  wechselnden  Arbeiterpartien  sind  mit 
Sehutzzelten  und  tragbaren  Kochofen  auszuriisten,  wie  dies  bereits 
in  grosserem  Umfange  geschehen  ist. 

Fiir  einzelne  Streckenarbeiter  wird  sich  das  Mitfiihren  von  Speisen 
in  sogenannten  Selbstkochern  oder  Kochkisten  empfehlen. 

(e)  Die  Tilfs-  und  Geriitschaf tswagen  sind  mit  Kocheinrichtungen. 
sowie  mit  Suppen-,  und  Kaffeekonserven  und  dem  erforderlichen 
Geschirre  auszuriisten. 

4.  EINRICHTUNG    DER      UEBERNACHTUNGSLOKALE      UND      UNTERKUNFTS- 

RAUMB. 

Fortgesetzt  ist  darauf  Bedacht  zu  nehmen,  die  Uebernachtungs- 
lokale  im  Sinne  der  ABV  1901/364  wohnlich  auszugestalten  und  ins- 
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besondere  niit  Kochherden  odei-  mit  Gaskocheni  zu  versehen.  Der 
Betrieb  dt^r  Ueberna('htuii<j:>^r;iiime  ist  iinter  Beachtung  der  ABV 
1905/72  mit  grosster  Aiifnierksauikeit  zu  iiberwachen.  In  den  Ueber- 
nachtungslokalen  ist  belehrende  iind  unterhaltende  Lektiire  anf- 
ziilegen.     (G.  D.  E.  voni  18  August  1901.  Xr.  59194.) 

Ausserdeni  werden  zuniichst  A'eisucIiSAveise  in  einzelnen  grosseren 
I'ebernachtijngh-lokalen.  in  stark  besuchten  Aufenthaltsraumen  des 
Personals  oder  sonst  geeigneten  Orten  Autoniaten  angebracht  wer- 
den, welclie  gegen  Einwurf  eines  (Teldstiickes  Suppenkonserven.  Tee 
oder  Kaffee  in  Einzelportionen  zur  Selbstherstellung  warmer  Ge- 
ti-anke  entnomnien  werden  konnen.  ((j.  D.  E.  vom  4.  April  1906, 
Xr.  4283  I/V.  M.  Xr.  3108  VII.) 

In  den  grosseren  Stationen  sollen  wohnlich  ausgestattete  Aufent- 
halts-  und  Unterknnftsraunie  mit  Kochgelegenbeit  bereitgestellt 
werden.  Wo  solche  Raume  schwer  zu  beschaffen  sind,  kann  die  Auf- 
stellung  von  Wellblechbuden  mit  Heizvorrichtung  zweckmassig  sein. 

5.    MIXERALWASSERANSTALTEN    UNO   KAFFEEKUCHE. 

In  den  Zentralwerkstatten,  sowie  in  den  grossen  Rangier-  und 
Giiterbalnihofen  werden  nacli  Bedarf  ^lineralwasseranstalten  und 
Kaffeekiichen,  unter  Umstiinden  formlidie  Kantinen,  in  wolchen 
jedoeh  alkoholhaltige  Getranke  nicht  verabreicht  Averden  diirfen, 
eingeriehtet.  sodass  insbesondere  audi  dem  Rangier-  und  Wechsel- 
warterpersonale  der  grossen  Rangierbalinliofe  bei  ununterbrochener 
Dienstzeit  von  mindestens  8  Stunden,  zumal  wahrend  der  Xadit,  in 
der  kalten  Jahreszeit  warmer  Kaffee  oder  Tee.  in  der  warmen  Jahres- 
zeit  aber  kiihlende  Getranke  (kohlensaures  Wasser,  Limonaden.  kalter 
Tee)  zu  einem  sehr  billi^en  Preise  verabreicht  werden  kann. 

Allgemeine  Anordnungen  zur  Sadie  sind  neuestens  in  der  ISIinis- 
terial-Entsdiliessung  vom  27.  Dezember  1905.  Xr.  5176,  ATI/GD, 
Xr.  75550  erlassen  wordsn. 

Es  ist  darauf  Bedadit  zu  nelimen.  bei  Xeuanlagen  an  grosseren 
Dienstorten  die  Herstellung  tunlidist  zu  zentralisieren  und  von  sol- 
dien  Punkten  aus  den  Bedarf  der  kleineren  Dienstellen  des  Bezirkes 
mit  zu  decken. 

Der  Betrieb  der  Einriditungen  Avird  griindsatzlidi  von  der  Staats- 
eisenbabnverwaltung  in  Regie  gefiihrt,  insbesondere  werden  auch 
die  Apparate  zur  Herstellung  von  Mineralwasser  und  Limonaden  die 
Kaffeemascliinen,  sowie  die  zum  Betriebe  erforderlidien  Materialien 
etc.  vorschussweise  beschafft ;  auch  die  Ausgaben  f iir  Bedienung  der 
Einriditungen,  die  tunlidist  an  Unfallrentner,  Pensionisten  oder  an 
Witwen  von  Bediensteten  und  Arbeitern  zu  iibertragen  ist,  werden 
vorschussweise  von  der  Staatseisenbahnverwaltung  bestritten. 

Diese  AuiSvendungen  sind  aus  den  Ertragnissen  der  Einriditungen 
wieder  zu  ersetzen.     Soweit  hiernach  noch  Uebersdiiisse  verbleiben, 
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sind  sie  zu  Wohlfahrtseinrichtungen  fiir  das  Personal  zu  verwenden. 
(ABV  1905/331.) 

Wenn  fiir  Einrichtungen,  die  zur  Bereitung  alkoholfreier  Getranke 
fiir  das  Personal  dienen,  Arbeiten  in  den  Werkstiitten  ausgefiihrt 
Averden,  so  ist  bei  den  Kostenberechnungen  ein  Ziischlag  fiir  allge- 
meine  Unkosten  nicht  in  Ansatz  zu  bringen.     (ABV  1905/407.) 

XL 

1.  Xach  vorstehenden  Gesichtspunkten  ist  darauf  Bedacht  zu 
nehmen,  zur  Bekampfung  des  Alkoholmissbrauche'S  bei  dem  unter- 
stellten  Personale  die  nach  Ort  und  Zeit  zweckmiissig  erscheinenden 
Massregeln  in  eigener  Zustandigkeit  zu  treffen  oder  zu  beantragen, 
sobald  sich  hierzu  die  Gelegenheit  bietet.  Die  unter  Abschnitt  I  B 
bezeichneten  Massiiahmen  sind  aber  nicht  mit  einem  Male,  sondern 
nur  schrittweise  nach  Massgabe  der  verfiigbaren  Mittel  und  ent- 
sprechend  der  wachsenden  Anteil  nachmal  des  Personals  an  der 
Beseitigung  des  Alkoholmissbrauches  durchzufiihren.  Sachdienliche 
Vorschlage  von  allgemeiner  Bedeutung  konnen  jederzeit  bei  der 
Generaldirektion  angebracht  werden. 

Bei  den  geplanten  Einrichtungen  und  Yersuchen  sind  die  Wiinsche 
der  Bediensteten  und  Arbeiter  (Arbeiterausschiisse)  nach  Moglich- 
keit  zu  beriicksichtigen. 

2,  Fiir  den  Betriebsdienst  werden  beschrankende  Anordnungen 
iiber  den  Genuss  alkoholhaltiger  Getranke  erlassen  werden.  Ohne 
Kiichsicht  hierauf  sind  aber  im  Interesse  der  Fahrsicherheit  schon 
jetzt  etwaige  Missstande  hinsichtlich  des  Genusses  alkoholhaltiger 
Getranke  im  Dienste  unbedingt  zu  beseitigen. 

Von  einigen  anderen  Erlassen  konnen  nur  Ausziige  gebracht 
werden : 

Im  Anschluss  an  die  kiirzlich  herausgegebene  Zusammenstellung 
der  Massnahmen,  die  zur  Einschrankung  des  Alkoholgenusses  beim 
Eisenbahnpersonal  bestimmt  sind  (Vergl.  Nr.  8,  S.  8),  hat  die  Gene- 
raldirektion der  bayrischen  Staatsbahnen  neuerdings  zur  Vermei- 
dung  von  Gefiihrdungen  der  Betriebssicherheit  durch  Alkoholmiss- 
brauch  fiir  das  im  eigentlichen  Betriebsdienst  tatige  Personal  sowie 
fiir  das  Personal  des  Wagenaufsichtsdienstes  besondere  Vorschriften 
erlassen.  Von  diesem  Personal  muss  nicht  nur  gefordert  werden, 
so  heiss  es  dort,  dass  durch  den  Alkoholgenuss  ausser  Dienst  und 
wahrend  liingerer  Dienstpausen  die  Dienstfahigkeit  in  keiner  Weise 
beeintrachtigt  wird,  sondern  auch,  dass  wahrend  des  Dienstes  und  in 
kiirzeren  Dienstpausen  der  Alkoholgenuss  iiberhaupt  unterbleibt. 
Ein  massiger  Alkoholgenuss — mit  gi'undsatzlichem  Ausschluss  von 
Branntwein — ist  daher  nur  in  Arbeitspausen  von  mindestens  einer 
halben  Stunde  gestattet,  sodass  das  Getrank  nicht  rasch  und  hastig 
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eingenommen  werden  muss.  Ausdriicklich  verboten  wird,  alkohol- 
haltige  Getranke  fiir  das  Fahrpersonal  zum  Geniiss  wiihrend  der 
Fahrt  an  den  Ziig  zu  bnngen.  Der  Genuss  alkoholfreier  Getranke  ist 
jederzeit  gestattet. 

Alle  Vorgesetzten  haben  besonders  aiif  den  niicliternen  Ziistand  des 
gesamten  Personals  zu  achten  und  Angetrunkene  unter  alien  Um- 
standen  vom  Dienst  zuriickzuweisen.  Beim  Dienstwechsel  darf  kein 
Abzulosender  dem  Abloser  den  Dienst  iibcrgeben,  wenn  dieser  nicht 
vollstandig  dienstfiihig  und  niichtern  ist.  Audi  sonst  hat  das  Per- 
sonal zur  Vermeidung  von  Gefahrdungen  der  Fahrsicherheit  sofort 
die  nilcbsten  Vorgesetzten  auf  angetrunkene  Dienstleistende  aufmerk- 
sam  zu  machen.  Bei  Verstossen  hiergegen  ist  mit  aller  Schiirfe  vor- 
zugehen,  insbesondere  ist  je  nach  Lage  des  Falles  ausser  den  eigent- 
lichen  Disziplinarstrafen  die  Ausschliessung  von  der  Anstellung,  von 
Gehaltszulagen  und  von  der  Beforderung  ins  Auge  zu  fassen.  Abge- 
sehen  hiervon  ist  jeder,  der  ini  Dienst  betrunken  angetroffen  wird, 
zum  mindesten  von  der  weiteren  Verwendung  im  Betriebsdienst 
solange  aus  zu  sich  liessen,  bis  auf  Grund  langerer  Beobachtung  ange- 
nommen  werden  kann,  dass  er  sich  eines  gleichen  Vergehens  nicht 
"wieder  schuldig  machen  wird. 

Die  Ermittelungen  iiber  Eisenbahnunfalle  sind  regelmassig  darauf 
auszudehnen,  ob  die  Schuldigen  angetrunken  waren  oder  ob  sie  audi 
oline  Trunkenheit  infolge  gewohnter  oder  ausnahmsweiser  Unmiissig- 
keit  im  Alkoholgenuss  an  ihrer  korperlichen  und  geistigen  Spann- 
kraft  Einbusse  erlitten  haben. 

Das  Verbot,  alkoholhaltige  Getranke  fiir  das  Fahrpersonal  zur 
Einnahme  wiihrend  der  Fahrt  an  den  Zug  zu  bringen,  wird  nicht  mit 
der  notigen  Strenge  durchgefiihrt.  Ich  bringe  daher  dieses  Verbot 
in  Erinnerung  und  beauftrage  die  Vorstande  der  Dienststellen,  denen 
Fahrpersonal  zugeteilt  ist,  dieses  durch  geeignete  Belehrung  auf  die 
Bedeutung  der  angefiihrten  Anordnung  fiir  die  Sicherheit  des  Be- 
triebs  und  auf  die  bei  Verfehlungen  gegen  diese  Anordnung  zu  gewar- 
tigenden  Dienststrafen  und  Massregelungen  nachdrucklich  hinzuwei- 
sen.  Von  den  Inspektions-  und  Kontrollbeamten,  dann  von  den  Vor- 
standen  und  Aufsichtsbeamten  der  Bahnstationen  erwarte  ich,  dass 
sie  pflichtgemass  Fahrbeamte,  die  sich  gegen  das  Gebot  verfehlen,  zur 
Eechenschaft  ziehen  und  ihren  vorgesetzten  Dienststellen  anzeigen. 

Ein  ganz  hervorragendes  Verdienst  an  der  Bekampfimg  des  Alko- 
holismus  haben  Hofrat  Dr.  Stich-Niirnberg,  welcher  auf  der  Bahn- 
arzteversammlung  in  Metz  1904  einen  Vortrag  hielt  iiber  "  Die  Er-  5 
nahrung  des  Eisenbahni^ersonals  wiihrend  der  Fahrt  "  sowie  ganz  be- 
sonders der  Oberbahnarzt  Med.  Eat  Dr.  Zeitlmann,  Miinchen.  Einem 
Vortrage  desselben  "  Massnahmen  und  Einrichtungen  der  K.  B.  | 
Staatseisenbahnverwaltung  zur  Verpflegung  des  Personals  und  zur 
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Einschrankung  des  Alkoholgenusses  sind  die  nachfolgenden  Daten 
entnommen : 

Die  Bahnarzte  haben  sich  bemiiht,  nicht  nur  anlasslich  der  Kran- 
kenbehandlung,  sondern  audi  durch  Vortrage  aufklarend  zu  wirken. 
Sie  haben  in  den  letzten  Jahren  die  Alkoholfrage,  teils  in  Sonder- 
vortragen,  teils  im  Anschlusse  an  den  Unterricht  iiber  die  erste  Hilfe- 
leistung  bei  Ungliicksfallen,  im  ganzen  bei  mehr  als  500  Gelegen- 
heiten  behandelt. 

Ferner  wurden  gegen  10,000  Fliigbliitter  und  Schriften  beschafft 
ziir  Verbreitung  unter  dem  Personal  imd  zur  Auflage  in  den  Ueber- 
nachtungs-  und  Unterkunftsraumen  und  an  sonst  geeigneten  Stellen. 
Es  seien  genannt:  Das  im  kaiserlichen  Gesundheitsamte  bearbeitete 
"Alkoholmerkblatt,"  die  Schriften  "  Was  sollst  du  vom  Bier  und 
Branntwein  wissen  "  von  Schindler,  "Alkohol  und  Verkehrswesen  " 
von  de  Terra,  "Soil  man  bei  der  j^rbeit  Alkohol  geniessen?"  von 
Grotjahn,  endlich  die  Sammlung  von  "  Vortragen  iiber  die  Alkohol- 
frage "  von  Koch. 

Der  deutsche  Eisenbahn-Alkoholgegnerverband  wird  wegen  seiner 
Bestrebungen  um  die  Forderung  der  Elthaltsamkeitsbewegimg  unter 
dem  Eisenbahnpersonal  von  der  Verwaltung  mit  einem  namhaften 
Jahresbeitrag  unterstiitzt. 

Gegenstand  weiterer  Fiirsorge  ist,  dem  Personal  nach  Moglichkeit 
Gelegenheit  zu  verschailen,  die  Hauptmahlzeiten  zu  Hause  im  Fami- 
lienkreise  einzunehmen.  Zu  diesem  Zwecke  wird  der  Dienst  so  zu 
gestalten  gesucht,  dass  die  Arbeit  um  die  Mittagstiinden  durch  eine 
langere  Pause  unterbrochen  und  abends  zeitig  beendet  werden  kann. 

Um  die  Verkostigung  in  der  Familie  moglich  zu  machen,  wird  fiir 
das  im  Betriebsdienst  beschaftigte  Personal,  so  najiientlich  fiir 
Strecken-  und  Schrankenwarter,  die  Dienstschicht  wo  moglich  so 
gelegt,  dass  Dienstbeginn  und  Dienstende  auf  die  Mittagstunde 
fallen. 

Fiir  die  in  nicht  zu  grosser  Entfernung  vom  Wohnorte  beschiif- 
iigten  Personen,  wie  besonders  die  Streckenwarter  und  Bahnunter- 
haltungsarbeiter,  ist  die  frachtfreie  Beforderung  des  Essens  zu 
der  der  Arbeitsstatte  zunachst  gelegenen  Station  oder  Haltestelle 
angeordnet. 

Die  Bahnhofswirte  sind  vertragsmassig  verpflichtet,  dem  Personal 
Speisen  und  Getranke  zu  ermassigten  Preisen,  die  in  einem  durch 
Anschlag  bekanntzugebenden  Sondertarif  festgesetzt  sind,  zu  ver- 
abreichen  und  namentlich  audi  alkoholfreie  Getranke  von  guter 
Beschaffenheit  in  entsprechender  Menge  und  zu  billigen  Preisen  abzu- 
geben.  So  soil  eine  Tasse  KafFee  oder  Tee  mit  Milch  und  Zucker  zu 
etwa  ^  Liter  nicht  teurer  sein  als  ^  Liter  Bier  zu  dem  fiir  das  Personal 
festgesetzten  ermassigten  Preis. 
66692— VOL  5,  pt  1—13 13 
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In  den  letzten  zwei  Jahren  haben  die  in  dieser  Hinsicht  bereits 
bestehenden  Einrichtungen  eine  wesentliche  Erweiterung  erfahren, 
insbesondere  sind  die  Kochgelegenheiten  vermehrt  worden.  So 
wurden  u.  a.  im  Direktionsbezirke  Augsburg:  9  Gaskocher,  52 
Spirituskocher.  4  Kochofen,  21  Arbeiterschutzzelte  mit  Kochofen; 
im  Direktionsbezirk  Miinchen:  59  Gaskocher,  25  Spiritus-  oder 
Petroleumkocher,  6  Kochherde  und  Oefen,  6  Warmetische  und 
Schriinke;  im  Direktionsbezirk  Wiirzburg:  20  Gaskocher,  24  Spiri- 
tuskocher, 3  Kochofen,  24  Schutzzelte  mit  Kochofen  (zu  den  schon 
vor  1906  vorhandenen  31  Zelten)  beschafft. 

Nach  diesen  Grundsatzen  sind  in  verschiedenen  grosseren  Bahn- 
hofen  und  Werkstatten  KafPeekiichen  eingerichtet,  in  denen  der 
Kaffee  in  Maschinen  nach  Bedarf  hergestellt  wird.  Die  Preise  sind 
verschieden  festgesetzt,  je  nach  der  Zusammensetzung  (mit  oder  ohne 
Zucker  oder  Milch  und  mit  oder  ohne  Zusatz  von  Malzkaffee)  und  der 
gebotenen  Menge  {^  bis  ^  Liter)  und  bewegen  sich  in  der  Regel 
zwischen  3  und  6  Pfg. 

In  den  Jahren  1906  und  1907  waren  8  Kaffeekiichen  in  Betrieb, 
namlich  in  den  Hauptwerkstatten  Weiden,  Niirnberg  und  Miinchen, 
in  den  Betriebswerkstatten  Niirnberg  R.  B.,  Augsburg,  Kempten  und 
Lindau  und  im  Bahnhofe  Bamberg;  4  Kiichen  waren  nur  voriiberge- 
hend  (zur  Winterszeit)  im  Betrieb.  Im  ganzen  wurden  seit  der  im 
November  1904  erfolgten  Eroffnung  der  ersten  Kaffeekiiche  in  der 
Hauf)twerkstatte  Weiden  bis  zum  1.  Juli  1907,  144,918,  1  Kaffee  in 
Portionen  zu  ^  und  ^  1.  abgegeben.  Besonderen  Anklang  hat  die 
Verabreichung  von  Kaffee  in  der  Hauptwerkstatte  Weiden  gefunden, 
wo  durchschnittlich  im  Monat  3-4,000  Portionen  abgegeben  werden. 
Daselbst  wird  seit  dem  21.  Dezember  1905  auch  Tee  verabfolgt. 
Der  Absatz  an  Tee  betrug  bis  jetzt  im  ganzen  27,442  Portionen. 

Im  Ganzen  wurden  in  der  Zeit  vom  4.  Juli  1904  bis  mit  30.  Juni 
1907  3,052,439  Flaschen  verabfolgt  und  zwar  251,187  Flaschen 
kohlensaures  Wasser  ohne  Fruchtgeschmack  mit  2,801,252  Flaschen 
kohlensaures  Wasser  mit  Fruchtgeschmack.  Das  letztere  wurde  also 
durchschnittlich  etwa  11  mal  haufiger  begehrt  als  das  erstere.  Ent- 
sprechend  dem  vermehrten  Bediirfnisse  nach  kiihlenden  Getranken 
zur  heissen  Jahreszeit  und  nach  warmenden  Getranken  zur  kalten 
Jahreszeit  weist  der  Verbrauch  von  kohlensaurem  Wasser  eine  Stei- 
gerung  im  Sommer,  jener  von  Kaffee  eine  Steigerung  im  Winter  auf. 

Voraussichtlich  werden  am  Schlusse  des  laufenden  Jahres  samt- 
liche  Bereitungsanstalten  ihre  Einrichtungskosten  durch  Eriibri- 
gungen  aus  dem  Betriebe  gedeckt  haben. 

Vier  Anstalten  haben  bereits  Reingewinne  erzielt,  die  sich  zwischen 
880  M.  und  3,470  M.  bewegen.  Diese  Betrage  werden  fiir  Wohl- 
fahrtszwecke  verwendet  und  sind  zum  Teil  schon  zu  Unterstiitzungen 
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an  invalide  imd  bediirftige  Arbeiter  und  deren  Hinterbliebenen  ver- 
ausgabt  "vrorden. 

Im  Jahre  190*]  ist  auch  die  Versorgung  des  Personals  mit  frischer 
Vollmilch  in  grosserem  Umfang.  zuniichst  in  den  Haiiptwerkstatten 
Weiden  und  Miinchen.  versucht  worden. 

Im  laufenden  Jahre  wurde  sodann  in  weiteren  6  Stellen  Milch 
verabreicht,  namlich  in  Xiirnberg,  Hauptwerkstiitte  und  Betriebs- 
werkstatte,  Kempten.  Betriebswerkstatte,  Regensburg.  Hauptwerk- 
statte,  Bamberg  und  Gemiinden.  Im  ganzen  betrug  der  Milchver- 
brauch  204,218  I.    Der  Verkaufspreis  schwankt  zwischen  16-18  Pfg. 

Ein  anfanglich  aussichtsvoller  Versuch  mit  der  Abgabe  kohlen- 
saurer  Milch  hat  keinen  Dauererfolg  gehabt. 

Die  Erkrankungsziffern  im  Jahre  1906  haben  namentlich  bei  den 
Mitgliedern  der  Krankenkasse,  die  von  den  oben  angefiihrten  Einrich- 
tungen  am  meisten  Gebrauch  machen  konnen,  eine  "wesentliche 
Abnahme  aufzuweisen. 

Aus  einer  Einschrankung  des  Gebrauches  geistiger  Getranke  und 
aus  der  Verwendung  billiger  Ersatzgetranke  erwachsen  dem  Personal 
aber  auch  erhebliche  wirtschaftliche  Vorteile. 

Unter  der  Voraussetzung,  dass  fiir  jede  Verbrauchseinheit  der 
alkoholfreien  Getranke  ^  Liter  Bier  konsumiert  worden  ware,  berech- 
net  sich  der  Minderaufwand  des  Personals  fiir  Getranke  die  Summ© 
von  rund  250.000  M. 

Diensfl'i'mdigu7ig  icegen  Triinkenheit.  Da  sich  in  letzter  Zeit  die' 
Falle  gemehrt  haben.  in  denen  Bedienstete,  insbesondere  auch  Beamte, 
wegen  Trunkenheit  im  Dienste  aus  ihrer  Stellung  im  Kiindigungs- 
wege  entfernt  werden  mussten,  hat  die  Generaldirektion  der  sach- 
sischen  Staatsbahnen,  den  DresdenerNeuesten  Nachrichten  zufolge, 
kiirzlich  erneut  darauf  hingewiesen,  dass  im  Int^resse  der  Betriebs- 
sicherheit  und  des  Ansehens  des  Eisenbahnpersonals  gegen  alle  die- 
jenigen  Bediensteten,  die  zum  Trunke  neigen,  mit  ausserster  Strenge 
vDrgegangen  wird.  Gegebenenfalls  ist  das  Personal  von  den  Dienst- 
vorstanden  soweit  erforderlich,  entsprechend  aufzuklaren  und  noti- 
genfalls  auf  die  drohende  Dienstkiindigung  aufmerksam  zu  machen. 

Die  Generaldirektion  der  sachsischen  Staatsbahnen  hat  jetzt  ange- 
ordnet,  dass  bei  solchen  Verfehlungen  mit  der  grossten  Strenge  ver- 
fahren  und  in  der  Kegel  die  Dienstentlassung  verfiigt  werden  solL 
Beamte,  die  sich  lange  Zeit  hindurch  iibermassigem  Genusse  von 
Alkohol  hingeben.  mlissen  pensioniert  werden.  Um  aber  den  Etat 
nicht  mit  Pensionen  fiir  Trunksiichtige  zu  belasten.  sollen  samtliche 
Dienststellen  Anzeige  erstatten,  wenn  ein  Beamier  einen  unmassigen 
Genuss  von  Alkohol  zimeigt,  sodass  Kiindigung  erfolgen  kann,  ehe 
die  Dienstunfahigkeit  eintritt.  Bedienstete,  welche  zur  Trunksucht 
niegen.  sollen  den  Vereinen  zur  Bekiimpfung  der  Trunksucht  emp- 


190      SECTION  Vn.    HYGIENE   OF   TKAFFIC   AND   TRANSPORTATION. 

fohlen  werden,  sei  es  dem  Verein  enthaltsamer  Eisenbahner  zu  Leip- 
zig, sei  es  lihnlichen  Vereinigiingen.  Unter  Umstanden  konnen  aiich 
die  Vorstande  dieser  Vereine  aiif  Trunksiichtige  aiifmerksam  ge- 
macht  werden.  Es  soil  aber  daraiif  geachtet  werden,  dass  Trinker, 
die  sich  den  Vereinen  angeschlossen  haben,  von  ihren  Berufsgenossen 
schonend  gehandelt  werden. 

Die  mecklenburgische  Staatsbahnverwaltiing  hat  neuerdings  be- 
stimmt,  dass  ihren  Bediensteten  in  den  Bahnhofswirtschaften  alkohol- 
freie  Getriinke  zur  Halfte  der  fiir  das  Publikum  festgesetzten  Preise 
zu  verabfolgen  sind,  wahrend  die  bisherige — auch  in  Preussen  bislang 
allgemein  iibliche— Preisermiissigung  fiir  alkoholhaltige  Getranke 
ganzlich  in  Fortfall  kommt.  Fiir  Speisen  haben  die  Bahnhofswirte 
den  Eisenbahnbedienst.eten  nach  wie  vor  hochstens  drei  viertel  der 
voUen  Preise  anziirechnen.  Hierbei  muss  hervorgehoben  werden, 
dass  im  Bereich  der  mecklenburgischen  Staatsbahn  die  alkohol- 
freien  Getranke  von  den  Bahnhofswirten  iiberhaupt  schon  verhaltnis- 
miissig  wohlfeil  abgegeben  werden,  und  dass  diese  neue  Anordnung 
dem  Eisenbahnpersonal  somit  ausserordentliche  Vergiinstigungen 
gewahrt. 

Die  Direktion  der  Liibeek-Biichener  Eisenbahn  stellt  unverbesser- 
liche  Trinker  vor  die  Wahl,  entweder  vollig  enthaltsam  zu  werden 
und  dem  Guttemplerorden  beizutreten,  oder  aus  dem  Eisenbahndienst 
auszuscheiden.  Begreiflicherweise  wird  fast  ausnahmslos  der  Ein- 
tritt  in  den  Guttemplerordnen  gewahlt,  der  von  alien  bestehenden 
Enthaltsamkeitsvereinen  iiber  die  straffste  Organisation  verfiigt  und 
schon  aus  manchem  verkommenen  Trinker  fiir"  die  Dauer  wieder 
einen  brauchbaren  und  tiichtigen  Menschen  gemacht  hat.  Vielleicht 
entschliessen  sich  auch  andere  Verwaltungen  zu  einem  Versuch  mit 
diesem  Verfahren,  das  sich  bei  der  Liibeek-Biichener  Eisenbahn  als 
iiberaus  zweckmassig  bewahrt  hat. 

Den  Vorschriften  zur  Yerhiitung  des  Alkoholmissbrauchs  (Stutt- 
gart 1909)  sind  folgende  Satze  entnommen: 

Wer  nicht  durchaus  niichtern  ist,  darf  den  Dienst  nicht  antreten. 
Der  Dienstvorgiinger  darf  dem  Abloser  den  Dienst  nicht  iibergeben, 
wenn  er  Zweifel  iiber  dessen  Niichternheit  hegt.  Wer  angetrunken  in 
den  Dienst  kommt  oder  wer  im  Dienst  sich  betrinkt,  ist  unverziiglich 
dem  nachsten  Vorgesetzten  anzuzeigen. 

Jede  Ausschreitung  im  Genusse  alkoholischer  Getranke  muss  wegen 
der  damit  verbundenen  Gefahr  fiir  den  Dienst  strenge  bestraft  wer- 
den. Wer  einen  Hang  zu  solchen  Ausschreitungen  zeigt,  hat  damit 
zu  rechnen,  dass  er  aus  dem  Eisenbahndienst  entfernt  wird. 

Der  Verpflegung  des  Personals,  soweit  es  Mahlzeiten  und  Erfri- 
schungen  ausserhalb  des  eigenen  Hausstandes  einzunehmen  hat,  ist 
besondere  Aufmerksamkeit  zuzuwenden.  Es  ist  dafiir  zu  sorgen, 
dass  ihm  Gelegenheit  geboten  wird,  sich  Speisen  (auch  Obst)  und 
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alkoholfreie  Getranke  (Milch,  Kaffee,  Tee,  Mineralwasser,  Limonade) 
zu  guter  Beschaffenheit  imd  zu  billigen  Preisen  zu  verschaffen.  Bei 
den  Diensteinteilimgen  ist  darauf  Riicksicht  zu  nehmen,  dass  das 
Personal  aiisreichende  Gelegenheit  zur  Einnahme  der  Mahlzeiten 
erhalt. 

Den  Bahnhofwirten  ist  anzubedingen,  dass  sie  Speisen  und  alko- 
holfreie Getranke  an  das  Personal  zu  massigen  Preisen  abzugeben 
haben.  Der  Preis  fiir  0.3  Liter  Kaffee  mit  Milch  und  Zucker  oder 
fiir  0.3  Liter  Milch  soil  10  P  fg.  nicht  iibersteigen.  Zur  Abgabe  von 
Speisen  und  alkoholfreien  Getranken  sind  die  Bahnhofwirtschaften 
nach  Bedarf  auch  nachts  offen  zu  halten.  Schnaps  und  garender 
Wein  diirfen  in  diesen  Wirtschaften  an  das  Personal  (auch  an  das 
ausser  Dienst  tretende)  iiberhaupt  nicht,  andere  alkoholische  Ge- 
tranke nicht  in  der  Zeit  von  12  Uhr  nachts  bis  5  Uhr  friih  abgegeben 
werden.  Dem  in  Dienst  befindlichen  Personal  ist  verboten,  wahrend 
der  bezeichneten  Nachtstunden  andere  Wirtschaften  raifzusuchen. 

Das  Personal  soil  auf  den  Wirtshausbesuch  moglichst  wenig  ange- 
wiesen  sein.  In  den  Aufenthaltsraumen  oder  in  anderen  geeigneten 
Raumen  sollen  daher  Wiirm-  und  Kocheinrichtungen.  sowie  frisches 
Wasser  zur  Verfiigung  stehen.  Soweit  ein  Bediirfnis  vorliegt, 
werden  die  Gepackwagen  mit  Einrichtungen  zum  Warmen  und 
Kochen  von  Speisen  ausgeriistet. 

Der  Besuch  von  Wirtschaften  ist  wahrend  der  Dienstzeit  auf 
Falle  dringenden  Bediirfnisses  zu  beschriinken.  Ohne  Erlaubnis  des 
Vorgesetzten  diirfen  Wirtschaften  wahrend  der  Dienstzeit  iiberhaupt 
nicht  aufgesucht  werden.  Auf  Unterwegsstationen  mit  kurzem  Auf- 
enthalt  soil  dem  Zugpersonal  eine  solche  Erlaubnis  nicht  erteilt 
werden.  Einladungen  Dritter  zum  Trinken  sind  abzulehnen.  Einem 
etwaigen  Missbrauch  durch  Mitbringen  von  Getranken  in  den  Dienst 
ist  entgegenzuwirken. 

Das  Personal  ist  bei  der  Einleitung  in  den  Dienst,  bei  Erkran- 
kungen  und  bei  sonstigen  Gelegenheiten  iiber  die  Nachteile  zu  belehren, 
die  der  missbrauchliche  Genuss  alkoholischer  Getranke  zur  Folge 
hat.  Beim  Beginn  jeder  Fahrplanperiode  sind  dem  gesamten  Per- 
sonal die  zur  Verhiitung  des  Alkoholmissbrauches  getroffenen  Vor- 
schriften  von  den  unmittelbaren  Vorgesetzten  in  Erinnemng  zu 
bringen. 

Vor  allem  sind  die  Bahnarzte  dazu  berufen,  dem  Alkoholmiss- 
brauch  entgegenzuwirken  durch  Belehrung  des  Personals  iiber  die 
Entbehrlichkeit  des  Alkoholgenusses  und  die  Nachteile  des  Alkolhol- 
missbrauches.  Wer  zum  Alkoholmissbrauch  neigt.  ist  im  Benehmen 
mit  dem  Bahnarzt  zu  iiberwachen.  Personen,  bei  denen  der  Bahnarzt 
von  sich  aus  eine  solche  Neigung  wahrnimmt.  sind  von  ihm  zu  ver- 
warnen  und  den  unmittelbaren  Vorgesetzten  zu  bezeichnen. 
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In  einer  Amtsblattverfiigung:  vom  3.  Juni  1905  werden  sehr 
genaiie  Anordnimgen  getroffen  betr.  Aufenthalts-  imd  Uebernach- 
tungsriiume,  Kochgelegenheiten  und  besonders  hingewiesen,  dass  den 
Bediensteten  die  Beschaffung  eines  guten  warmen  Mittagessens  er- 
moglicht  Avird. 

Eine  Anzalil  von  Gepackwagen,  sowie  die  Aufenthaltsraume  sind 
mit  Gas-  und  Spirituskochern  ausgestattet.  Bei  grosser  Kalte  oder 
Hitze  wird  Kaffee  oder  Milch  kostenfrei  an  das  Personal  verabreicht. 
Im  Ganzen  wurden  7,970  Tassen  Kaffee  und  Milch  unentgeltlich 
verabfolgt,  was  einem  Kostenaufwand  von  797  Mark  entspricht. 
Ebenso  wird  auf  alien  Stationen  Sauerwasser  mit'Citronen  oder 
Himbeersaft  vermischt  zum  Selbstkostenpreise  an  das  Personal  ab- 
gegeben.    Der  Verbrauch  an  Sauerwasser  betrug: 


Flaschen. 

1906 1, 851,  489 

1907 1,  695,  708 

1908 1,  221,  511 


Flaschen. 

1909 843,000 

1010 879, 185 

1911 1, 183,  913 


Im  Jahre  1911  hat  die  Generaldirektion  nach  die  folgende  Be- 
kanntmachung  veroffentlicht : 

Die  Generaldirektion  der 

WiJRTTEMBERGER    StAATSEISENBAHNEN, 

Stuttgart,  den  31.  Juli  1911. 

Das  schreckliche  Eisenbahnungliick  in  Miillheim,  Baden,  soil,  wie 
jetzt  behauptet  wird,  darauf  zuriickzufiihren  sein,  dass  der  Loko-  ■: 

motivefiihrer    des   verungliickten   Zuges   vor   Antritt    des   Dienstes  j 

Etatt  auszuruhen  sich  dem  Alkoholgenuss  hingegeben  hatte.     Dies         | 
gibt  mir  Veranlassung,  auf  die  Gefahren  des  Alkoholgenusses  wie-  | 

derholt  hinzuweisen.     Zumal  bei  der  gegenwartigen  heissen  Witte-  ;' 

rung,  wo  sich  leicht  ein  starkes  Durstgefiihl  einstellt,  kann  vor  dem  - 

Genuss  von  Alkohol  nicht  eindringlich  genug  gewarnt  werden.  i 

Ich  habe  das  Vertrauen  zu  dem  gesamten  Personal,  dass  es,  der  ^ 
ausserordentlichen  Verantwortung  des  Eisenbahnbetriebsdienstes 
eingedenk,  sich  der  unbedingt  gebotenen  Zuriickhaltung  im  Genuss 
all?:oholischer  Getranke  willig  unterzieht  und  dass  nicht  nur  die 
Vorgesetzten,  sondern  audi  die  Kameraden  eines  weniger  vor- 
sichtigen  Beamten,  Unterbeamten  oder  Arbeiters  alles  daran  setzen, 
ihn  vom  Alkoholmissbrauch  abzuhalten.  Dies  ist  mit  Bezugnahme 
auf  die  Vorschriften  betr.  die  Verhiitung  des  Alkoholmissbrauches 
dem  gesamten  am  Betriebsdienst  beteiligten  Personal  urkundlich  zu 
eroffnen. 

Alkoholfreies  Getranke  ist  auf  alien  Stationen  stets  in  geniigender 
Menge  und  frischem  Zustande  vorratig  zu  halten.  auch  ist  dafiir 
zu  sorgen.  dass  die  Aufenthalts-  und  Uebernachtungsriiume  in  der 
heissen  Zeit  Ijesonders  sauber  behalten  werden.    Die  Aufsichtsbeam- 


1 
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ten  haben  dem  niichtemen  Zustancl  des  Personals,  insbesondere  des 
Lokomotivpersonals  imd  des  aiif  den  vStellwerken  verwendeten  Per- 
sonals ihre  besondere  Aiifmerksamkeit  zu  schenken. 

VON  Stieler. 

An  samtliche  Inspektionen  imd  Haussektionen,samtliehe  Stationen, 
Betriebswerkmeister  imd  Bahnmeister. 

Wir  fiigen  noch  eine  ganze  Eeihe  von  Erlassen  alteren  imd  neneren 
Datiims  der  einzelnen  Direktionen  bei,  aiis  welchen  hervorgeht,  wie 
auf  der  ganzen  Linie  die  Notwendigkeit  des  Kampfes  gegen  den  Alko- 
holismiis  immer  klarer  erkannt  wird.  Besonders  wichtig  sind  die 
Eiiasse  der  Eisenbahndirektion  Breslau,  welche  dank  dem  hervor- 
ragender  Interesse  des  Herrn  Eisenbahndirektionspriisidenten  Dr. 
Mallison,  die  Bestrebimgen  der  Antialkoholvereine,  und  namentlieh 
des  Eisenbalm-Alkoholgegner-Verbandes  tatkraftig  imterstiitzt. 

Altona.  In  letzter  Zeit  haben  mehrere  Arbeiter  und  Beamte  wegen 
hochgradiger  Trunkenheit  im  Dienste  oder  mehrfacher  schwerer  Ver- 
fehlungen  infolge  fortgesetzten  iibermassigen  Alkoholgennsses  mit 
Dienstentlassung  bestraft  werden  miissen.  Wir  sehen  ims  daher 
veranlasst,  wiederholt  auf  die  ungiinstigen  Folgen  des  iibermassigen 
Alkoholgennsses  aufmerksam  zii  maehen  und  besonders  vor  dem 
Genuss  von  Schnaps  innerhalb  der  Dienstzeit  eindringlich  zu  warnen. 
Trunkenheit  im  Dienst  wird  streng,  notigenfalls  mit  Dienstentlassung 
bestraft  werden.  In  Riicksicht  auf  den  ungiinstigen  Einfluss,  den  die 
Gewohnheitstrinker  auf  die  iibrigen  Bediensteten  ausiiben  und  auf 
die  Gefahr,  welche  dadurch  fiir  die  Siclierheit  des  Betriebes  und  der 
Bed'ensteten  selbst  entsteht.  muss  es  Ziel  der  Verwaltung  sein.  die 
jenigen,  die  trotz  wiederholter  Verwarnungen  vom  Trunke  nicht 
ablassen,  aus  ihrem  Dienstverhaltnis  zu  entfernen.  Die  Dienstvorge- 
setzten  werden  angewiesen,  jeden  Fall  der  Trunkenheit  im  Dienst 
ohne  Ausnahme  zur  Bestrafung  anzuzeigen.  Die  Bahn-  und  Kas- 
seniirzte  sind  ersucht,  die  Bediensteten,  die  sich  wiederholt  durch 
Trunkenheit  dienstunfahig  maehen,  der  Verwaltung  namhaft  zu 
maehen.  Aufgabe  der  Inspektionsvorstande  ist  es,  stets  ihr  Augen- 
merk  darauf  zu  richten,  dass  da,  wo  ein  Bediirfnis  sich  dafiir  heraus- 
stelit,  alien  Bediensteten  ausreichende  Gelegenheit  zum  Genuss  alko- 
holfreier  Getranke,  insbesondere  von  gutem  Trinkwasser,  Kaffee  imd 
dergleichen  geboten  wird. 

VERriJGUNG  DER  KGL.  EISENBAHNDIREKTION  BERLIN,  BETREFFEND  GENUSS 
ALKOHOLHALTIGER    GETRANKE    WAHREND   DES   DIENSTES. 

Obgleich  anerkannt  werden  muss,  dass  der  Genuss  von  alkohol- 
haltigen  Getranken  unter  den  Bediensteten,  denen  er  bisher  wahrend 
des  Dienstes  nicht  verboten  worden  ist,  durch  den  gesteigerten  Ver- 
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branch  alkoholfreier  Getriinke,  wie  Brausewasser,  Brauselimonaden, 
Kaft'ee,  Tee,  Milch  und  dergleichen,  nicht  imwesentlich  zuriickgegan- 
gen  ist,  haben  wir  doch  zu  imserem  Befremden  feststellen  miissen, 
dass  von  einem  Teil  der  Bediensteten — aiich  der  in  den  Hauptwerk- 
statten  beschaftigten — immer  noch  alkoholhaltige  Getranke,  insbeson- 
dere  Lager-  und  Flaschenbier,  in  erheblichem  Mass  wahrend  des 
Dienstes  genossen  werden. 

Diese  Feststollung  hat  uns  die  Frage  nahegelegt,  ob  es  nicht  ange- 
bracht  ware,  das  bereits  fiir  die  im  Betriebsdienste  beschaftigten 
Bediensteten  bestehende  Verbot  des  Genusses  alkoholhaltiger  Ge- 
tranke wahrend  des  Dienstes  auch  auf  die  iibrigen  Klassen  der  Eisen- 
bahnbediensteten  auszudehnen.  Nach  eingehender  Priifung  haben  wir 
jedoch  beschlossen,  von  dieser  aussersten  Massregel  zunachst  noch  in 
del-  Erwartung  abzusehen,  dass  durch  die  Inanspruchnahme  der  in 
den  letzten  Jahren  geschaffenen  und  stetig  vermehrten  "Wohlfahrts- 
einrichtungen,  wie  Brausewasseranstalten,  Kaffee-,  Teekiichen  und 
dergleichen.  der  Genuss  von  alkoholhaltigen  Getranken  wahrend  des 
Dienstes  immer  mehr  zuriickgehen  und  der  Verbrauch  an  alkohol- 
freien  Getranken  sich  weiter  heben  wird. 

Wir  vertrauen,  dass  die  dem  Betriebsdienste  nicht  angehorigen 

Bediensteten  eingedenk  des  schadlichen  Einflusses,  den  der  Alkohol 

auf  die  Gesundheit  und  die  Ajbeitsfahigkeit  ausiibt,  sich  bemiihen 

Averden,  den  Alkoholgenuss  wahrend  des  Dienstes  immer  mehr  ein- 

zuschriinken.    Sollte  wider  Erwarten  der  Verbrauch  an  alkoholhal- 

rf  tigen  Getranken  durch  das  Dienstpersonal  trotz  dieser  Mahnung 

motiveiuerheblichen  Riickgang  erfahren,  woriiber  wir  nach  Ablauf 

kemen  ^uszurmessenen  Frist  weitere  Erhebungen  anstellen  werden,  so 

einer  angenrpranla.^.7.ingen  sein,  das  Verbot  jeglichen  Alkoholgenusses 

wiirden  wir  gezwi^gj^,^^  ^„^  ^^^^  Eisenbahnbediensteten  einzufiihren. 

wahrend  des  Diensteo-^,t,,„^^^^^^^       Bediensteten  bleibt  das 

Fiir  die  im  \f  |f  ^^.^^  ^^'''^t' J?^^  1905   (S.  830) 

durch  die  Amtsblattverfugungen  \om  ^'^-  ._x-,  ..  ■  ,, 

durcn  aie  erlassene  Ve^  -but  d^sOenusses  alko- 

und  vom  2.  Jf^^^!\^^"^,\f;^^/  ^^s  p^p...  -^s^- unverandert  bestehen. 
holhaltiger  Getranke  -"J^^f  '^  nen  Zurii.  ^.^^^ot  es  betreffende 
Die  genannten  Bestimmungen  sowie  dei  ^^^  beachten     (Amts- 

Aushang  Nr.  7026  sind  nach  wie  vor  stn^^^^^^ens  zu  beachten.    ( Amts 

blatt  Nr.  4,  1912,  Nr.  67.)  j.  Arbeitt,    ,     .•    i  .•       preslau 

Tn  neuerer  Zeit  hat  die  Komglio^  bahndirektion  iiresiau 

m  neueiei  i„,,  q,,f  flieieni<^f  ^.ensteten,  die  sich  gewohn- 

Vorsorgegetroffen  dass  auf  dieieni^^^  ^  ,  fortgesetzt 

heitsmassig  dem  !^"benen  ^  .^^^^  Per.  i^^eit  vor  Kuck- 

moralisch  emgewirkt  ^^^^^,^^^1;. ^'^  l  ^^^^  ^^^^  Mitwirkung 

fallen  bewahrt  bleiben.     Sie  bedient  ^^^^^^^g,  ^^.^i  der  Miiw  iKung 
talien  Dev^dui  -i?r.fhaUqamke'  le    in    der    Erwagung, 

to-   M5ss.gke.ts-    und    Enthal  samkej.^  ^^  Vereins  und 

dass  nur  durch  d.e  ^'"n^lg^J^ mj^™  Ueberna.^  Alkohol,.«ssbrauch 

durch  den  Umgang  m.t  M.tmenschen,  .  ^^^_^     ^ 

fernstehen  und  vorbildUch  auf  den  Tn...  rlren,  d.eser  wieaer 
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auf  den  rechten  Weg  gelangen  kann.  Da  die  Eisenbahndirektion  in 
den  weitaus  meisten  Fallen  erst  dann  von  der  Trunkfalligkeit  eines 
Bediensteten  Kenntnis  erhalt,  wenn  die  Inspektion  die  Erteilung  der 
Genehmigimg  zu  seiner  Entlassung  oder  die  Einleitung  des  Diszi- 
plinarverfahrens  auf  Dienstentlassung  beantragt,  und  die  Eisenbahn- 
direktion mithin  in  diesem  Stadium  nicht  mehr  in  der  Lage  ist,  die 
zur  Bessenmg  des  Gewohnheitstrinkers  notwendigen  Massregeln  zu 
ergreifen,  so  ist  angeordnet,  dass  von  jeder  Bestrafung  eines  Beam- 
t«n  oder  Hilfsbeamten  wegen  Trunkenheit  alsbald  der  Koniglichen 
Eisenbahndirektion  Anzeige  erstattet  werden  muss.  Vor  Erstattung 
der  Anzeige  ist  dem  Bediensteten,  sofem  es  sich  um  einen  Gewohn- 
heitstrinker  handelt,  auf  das  eindringlichste  zu  empfehlen,  einem 
Massigkeits-  oder  Enthaltsamkeitsverein  beizutreten.  Die  Dienst- 
stellenversteher  sind  angewiesen,  es  sich  zur  besonderen  Aufgabe  zu 
machen.  dass  der  Bedienstete  diesem  Eat  Folge  leistet,  Sie  sollen 
sich  hierbei  der  Mitwirkung  des  Bahnarztes  und,  sofem  es  die  Fami- 
lienverhaltnisse  irgend  zulassen,  auch  der  Mitwirkung  der  Ehefrau 
des  Trinkers  bedienen.  Letzterer  und  dem  Bediensteten  selbst  ist 
kein  Zweifel  dariiber  zu  lassen.  dass  iiber  sein  Verhalten  der  Konig- 
lichen Eisenbahndirektion  berichtet  werden  muss,  und  dass  er,  wenn 
er  den  ihm  gegebenen  Rat  nicht  befolgt,  bei  etwaiger  Riickfalligkeit 
auf  keinerlei  Nachsicht  zu  rechnen  hat,  da  aus  der  Nichtbefolgung 
des  Rates  geschlossen  werden  muss,  dass  ihm  der  ernstliche  Wille  zur 
Bessenmg  fehlt.  Auch  denjenigen  Eisenbahnbediensteten,  die  zwar 
noch  nicht  wegen  Trunkenheit  im  Dienst  bestraft  werden  mussten, 
die  aber  gleichwohl  als  Trinker  bekannt  sind,  wird  der  Anschluss 
an  einen  Massigkeits-  oder  Enthaltsamkeitsverein  nahe  gelegt. 

Bei  der  Erstattung  der  Anzeige  von  der  Bestrafung  ist  gleich- 
zeitig  zu  berichten,  welchen  Erfolg  die  dem  Bediensteten  erteilten 
Ratschlage  gehabt  haben  und  ob,  gegebenenfalls  welchem  Miissigkeits- 
oder  Enthaltsamkeitsverein  er  beigetreten  ist.  In  jedem  Falle  hat 
der  Dienststellenvorsteher  mit  dem  Bediensteten  eine  besondere  Ver- 
handlung  aufzunehmen.  die  dem  Bericht  beizufiigen  ist.  Auf  Grund 
dieser  Berichte  soil  von  Zeit  zu  Zeit  nachgepriift  werden,  ob  die- 
jenigen  Bediensteten,  die  in  einen  Massigkeitsverein  oder  Enthalt- 
samkeitsverein eingetreten  sind,  nicht  etwa  inzwischen  die  Mit- 
gliedschaft  aufgegeben  haben  und  welchen  Einfluss  die  Zugehorigkeit 
zu  einem  solchen  Verein  auf  sie  ausgeiibt  hat.  Es  werden  ferner  auf 
Grund  dieser  Berichte  regelmassig  monatlich  die  erfolgten  Bestra- 
fungen  wegen  Trunkenheit  im  Amtsblatt  ohne  Namensnennung  be- 
kanntgegeben. 

Dieses  Verfahren  ist  vorlaufig  auf  die  Beamten  und  Hilfsbeamten 
beschrankt.  Es  soil  aber,  sobald  hinreichende  Erfahrungen  gesam- 
melt  sind  und  das  Verfahren  sich  bewahrt  hat^.  auch  auf  die  Arbeiter 
ausgedehnt   werden.     Inzwischen    sind    lediglich    die   Inspektionen 
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angewiesen,  auch  aiif  die  Arbeiter  in  geeigneten  Fallen  entsprechend 
einzuwirken.  Von  der  Unterbringung  der  Bediensteten  in  Trinker- 
heilstatten  ist  bisher  abgesehen  worden,  da  zunachst  das  Ergebnis 
der  Verhandlimgen  des  Wohlfahrtsausschusses  iiber  diese  Frage  abge- 
wartet  werden  soil. 

Die  Konigl.  Eisenbahndirektion  Breslau  hat  folgende  Amtsblatt- 
verfiigimg  vom  6.     August  1910  erlassen: 

Wenn  die  Bestrebungen  zur  Bekampfung  des  Alkoholgenusses  bei 
den  Eisenbahnbediensteten  den  gewiinschten  Erfolg  haben  soUen 
geniigt  es  nicht,  in  Verfehlungsf alien  Bestrafung  unter  Androhung 
der  Dienstentlassung  eintreten  zu  lassen,  sondern  es  wird  alsbald 
Vorsorge  getroffen  werden  miissen,  dass  der  betreffende  Bedienstete 
nach  Moglichkeit  von  einem  Riickfalle  bewahrt  wird.  Es  ist  eine 
bekannte  Tatsache,  dass  der  Gewohnheitstrinker,  der  sich  selbst 
liberlassen  bleibt,  meist  nicht  imstande  ist,  sich  aus  eigener  Kraft 
dem  Alkoholgenuss  fernzuhalten ;  es  muss  deshalb  dauernd  moralisch 
auf  ihn  eingewirkt  werden.  Diesen  Zweck  erfiillen  am  besten  die 
Massigkeits-  und  Enthaltsamkeitsvereine.  Nur  durch  die  standigen 
Einwirlmngen  eines  solchen  Vereins  und  durch  den  Umgang  mit 
Mitmenschen,  die  dem  Alkoholmissbrauch  fernstehen,  kann  der 
Trinker  wieder  auf  den  rechten  Weg  gelangen. 

Es  ist  daher  jeder  Bedienstete,  der  dem  Trunke  ergeben  ist,  und 
wegen  Trunkenheit  im  Dienst  bestraft  werden  muss,  nicht  nur  vor 
der  Wiederholung  einer  solchen  Verfehlung  ernst  zu  verwarnen  und 
auf  deren  Folgen  zu  verweisen,  sondern  es  ist  ihm  auf  das  eindring- 
lichste  zu  empfehlen,  einem  Massigkeits-  oder  Enthaltsamkeitsverein 
beizutreten.  Fiir  den  Beitritt  zu  einem  solchen  Verein  wird  sich  in 
den  meisten  Fallen  Gelegenheit  bieten.  Die  Blaukreuzvereine,  die 
Guttemplerlogen  u.  a.  m.,  die  alle  die  Bekampfung  des  Alkohols 
bezwecken,  haben  an  alien  Orten  Zweigvereine.  Fiir  die  Bediensteten 
katholischer  Konfession  kommt  u.  a.  auch  der  Verein  abstinenter 
Katholiken  Deutschlands  in  Frage.  In  Breslau  ist  in  letzter  Zeit 
eine  Ortsgruppe  des  Eisenbahn-Alkoholgegner-Verbandes  gegriindet 
worden,  an  welche  die  Bediensteten  in  Breslau  und  der  nachsten 
Umgebung  zu  verweisen  sein  werden.  Vorsitzender  dieser  Ortsgrup- 
pen  ist  der  Ober-Materialien-Vorsteher  Hartlieb  bei  der  Werk- 
statten-Inspektion  I,  Breslau.  Auch  solchen  Eisenbahnbediensteten, 
die  zwar  noch  nicht  wegen  Trunkenheit  im  Dienst  bestraft  werden 
mussten,  von  denen  aber  bekannt  ist,  dass  sie  Trinker  sind,  wird  der 
Anschluss  an  einen  Massigkeitsverein  nahezulegen  sein. 

Im  Bezirk  der  Koniglichen  Eisenbahndirektion  Bromberg  fand 
bisher  die  Auszahlung  des  Arbeitslohnes  an  die  Arbeiter  der  Haupt- 
werkstatt  Bromberg  den  Bestimmungen  der  Werkstattenordnung 
gemass  kurz  vor  Schluss  des  Feierabends  an  zwei  Zahlstellen  statt, 
Klagen  iiber  verspatete  Zahlung  haben  dazu  gefiihrt,  dass  seit  kur- 
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zem  das  Zahlgeschaft  aiif  die  letzte  Viertelstunde  der  Yormittags- 
arbeitszeit  verlegt  und  zugleich  die  Zahlstellen  um  zwei  vermehrt 
worden  sind.  Diese  Massnahmen  haben,  der  "  Zeitung  des  Vereins 
D.  E.  V."  zufolge,  den  riickhaltlosen  Beifall  der  Arbeiter  gefunden. 
Diese  erhalten  jetzt  innerhalb  einer  Viertelstunde  ihren  Lohn,  konnen 
das  empfangene  Geld  bei  hellem  Tageslicht  besser  durchzahlen  und 
genauer  mit  dem  Abrechnungszettel  vergleichen.  Abgesehen  hiervon 
werden  audi  die  Arbeiter  durch  die  kurze  Mittagszeit  und  das  Be- 
wusstsein,  am  Nachmittage  noch  arbeiten  zu  miissen,  vielfach  davon 
abgehalten,  sich  mit  ihrem  Arbeitsverdienst  in  Schankwirtschaften 
zu  begeben,  wo  dann  ein  mehr  oder  minder  betrachtlicher  Teil  des 
sauer  erworbenen  Geldes  an  alkoholischen  Getranken  angelegt  zu 
werden  pflegte. 

Die  Eisenbahn-Direktion  Coin  bringt  im  Amtsblatt  A.  Xr.  43,  vom 
12.  Oktober  folgende  beachtenswerte  Bekanntmachung : 

Vor  kurzer  Zeit  ist  festgestellt  worden,  dass  in  einem  Befehlsstell- 
werk  auf  Veranlassung  des  Fahrdienstleiters  wahrend  des  Dienstes 
Kornbranntwein  geholt  wurde,  dass  samtliche  (daselbst)  beschaftigte 
Bedienstete  gemeinsam  diesen  getrunken  und  sich  mehr  oder  weniger 
betrunken  haben,  dadurch  sind  Unregelmassigkeiten  im  Zngverkehr 
veranlasst  worden,  die  geeignet  waren,  Betriebsunfalle  herbeizu- 
fiihren.  Die  betreffenden  Bediensteten  sind  mit  hohen  Geldbussen 
bestraft  und  aus  dem  Betriebsdienste  zuriickgezogen  worden.  Von 
strengeren  Massnahmen  ist  lediglich  deshalb  Abstand  genommen 
worden,  weil  es  sich  um  Bedienstete  von  straff reier  oder  langerer 
zufriedenstellender  Dienstftihrung  gehandelt  hat.  Den  Beteiligten 
ist  aber  die  unnachsichtliche  Dienstentlassung  fiir  den  Fall  angedroht 
worden,  dass  sie  noch  einmal  des  Alkoholgenusses  im  Dienste  iiber- 
fiihrt  oder  in  angetrunkenen  Zustande  wahrend  des  Dienstes  betrof- 
fen  werden  sollten.  Wir  warnen  vor  dem  Alkoholgenuss  und  bringen 
die  wiederholten  Verbote  u.  a.  Amtsblatt  A  von  1902,  S.  112,  von  1905, 
S.  120,  sowie  1906  (S.  19/21  und  118)  in  Erinnerung.  Die  Dienststel- 
lenvorsteher  werden  angewiesen,  samtliche  Bedienstete  von  Zeit  zu 
Zeit  auf  die  Bestimmung  hinzuweisen,  und  die  Inspektionsvorstande 
wollen  sich  davon  iiberzeiigen,  dass  dies  geschieht. 

VERFUGUNGEN   DER    KGL.   EISENBAHNDIREKTION    DAXZIG   BETREFFEND 
MITGLIEDSCHAFT    BEI    ENTHALTSAMKEIT8VEREINEX. 

Ein  Beamter  unseres  Bezirks  ist  wegen  seiner  Zugehorigkeit  zu 
einem  Enthaltsamkeitsverein  von  seinen  Mitbeamten  verspottet  und 
verhohnt  worden,  sodass  er  seinen  Austritt  aus  dem  Verein  beantragt 
hat;  dieses  Verhalten  der  Mitbeamten  ist  durchaus  zu  tadeln.  Die 
Bediensteten  sollten  es  freudig  begriissen,  wenn  ihre  Kollegen  die 
Neisune:  zum  Alkoholirenuss  mit  Ener^ie  und  Willensstarke  durch 
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Beitritt  zu  einer  Entlialtsamkeitsvereinigimg  zu  iiberwinden  suchen, 
die  durch  ihre  Gnmdsatze,  Belehrimgen  imd  Bestrebimgen  die 
Riickkehr  auf  den  richtigen  Weg  iind  in  geordnete  Verhaltnisse  iinter- 
stiitzt  imd  somit  schwere  Verfehliingen  mit  ihren  Folgen  einzu- 
schranken  sucht.  Derartige  Bestrebimgen  miissen  von  samtlichen 
Bediensteten  auch  im  Interesse  der  Standesehre  imterstiitzt  und 
gefordert  Tverden.  Wir  vertrauen  darauf,  dass  dieser  Hinweis 
geniigt. 

Sollte  aber  wider  Erwarten  sich  der  eingangs  vermerkte  Fall 
wiederholen,  so  "werden  wir  die  Schuldigen  ziir  Rechenschaft  ziehen. 
Diese  Verfiigung  ist  samtlichen  Bediensteten  bekannt  zu  geben, 
(Amtsblatt  Xr.  12,  1912,  Nr.  29.) 

ABGABE  VON   MILCH  AN  DAS  EISENBAHNPERSONAL. 

Die  Konigliche  Eisenbahndirektion  Frankfurt  a.  M.  hat  die  Bahn- 
hofswirte  ihres  Bezirks  verpflichtet,  an  die  Eisenbahnbediensteten 
gute  Milch  zum  Preise  von  7  Pfg.  fiir  -fjj  Liter  abzugeben.  Den 
Anlass  zu  dieser  nachahmenswerten  Anordnung  diirften  die  iiberaus 
giinstigen  Erfahrungen  gegeben  haben,  die  in  der  von  der  Gesell- 
schaft  fiir  Wohlfahrtseinrichtungen  in  Frankfurt  a.  M.  eingerich- 
teten  und  betriebenen  Eisenbahner-Yerpflegungsanstalt  mit  der 
Abgabe  von  Milch  gemacht  worden  sind.  Es  Tverden  dort  neuerdings 
monatlich  rund  10.000  Glaser  Milch  (^  Liter  zu  6  Pfg.)  verkauft. 
In  einem  von  der  genannten  Gesellschaft  ganz  in  der  Niihe  errich- 
teten  Kaffee-  und  Milchausschank  werden  ausserdem  monatlich  rund 
1,000  Tassen  Kaffee,  3.000  Tassen  Schokolade  und  12,000  Glaser  Milch 
(zu  5.  10,  and  6  Pfg.)  verkauft.  Auch  an  diesem  Verbrauch  ist  das 
Eisenbahnpersonal  stark  beteiligt. 

Die  Koniglichen  Eisenbahn-Direktionen  Halle  und  Cassel  sowie 
die  Generaldirektion  der  elsass-lothringischen  Eisenbahnen  haben 
das  Alkoholverbot  unverziiglich  auf  das  gesamte  Personal  ausgedehnt, 
wobei  auch  zugunsten  der  oberen  Beamten  keine  Ausnahme  gemacht 
wurde.  Diesem  Beispiel  ist  nun  auch  die  Konigliche  Eisenbahndirek- 
tion Altona  durch  nachstehende  Verfiigung  gefolgt : 

''Auf  alien  Gebieten  der  Wohlfahrtspflege  fiir  die  Eisenbahnbe- 
diensteten  sind  nunmehr  durch  die  Erhohung  der  Leistungsfahigkeit 
der  Anlagen  zur  Herstellung  kohlensaarehaltiger  Getranke,  durch 
die  Beschaffung  und  Inbetriebnahme  von  Kaffeemaschinen  und  durch 
die  Einrichtung  von  Heiss-  und  Trinkwasseranlagen  hinreichende 
Vorkehrungen  getroffen.  die  jedem  Bediensteten  die  eigene  Zube- 
reitung  oder  den  billigen  Bezug  von  warmen  oder  kuhlenden 
Getranken  ermoglichen.  Dadurch  sind  die  Bedenken  beseitigt,  die 
die  weitere  Ausdehnung  des  Verbotes  des  Genusses  alkoholhaltiger 
Getranke  wahrend  des  Dienstes  auf  samtliche  Beamte.  Hilfsbeamte 
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und  Arbeiter  bisher  hintan  gehalten  haben.  Es  wird  daher  das  fiir 
alle  im  Betriebsdienste  einschliesslich  des  Fahr-,  Rangier-  und 
Bahnbewachungsdienstes  sowie  im  Bahnsteigschaffner-,  Portier-  und 
Wachterdienst  tatigen  Beamten,  Hilfsbeamten  und  Arbeiter  erlassene 
Verbot  des  ALkoholgenusses  wahrend  des  Dienstes  auf  samtliche 
Bedienstete  in  alien  anderen  nicht  genannten  Dienstzweigen  mit  der 
Einschrankung  ausgedehnt,  dass  den  letzteren  der  Genuss  von  Weiss- 
und  Braunbier  in  massigen  Grenzen  audi  femerhin  gestattet  werden 
soil.  Nur  den  Hauswarten  in  den  Uebernachtungsraumen  und  Aufent- 
haltsraumen  fiir  Lokomotiv-  und  Fahrbeamte  wird  mit  Genehmi- 
gung  des  zustandigen  Inspektionsvorstandes  die  Abgabe  leichter 
alkoholhaltiger  Getranke  an  die  Beniitzer  dieser  Raume  zum  Genuss 
wahrend  der  Dienstpausen  gestattet.  Branntwein  und  branntwein- 
ahnliehe  Getranke  bleiben  selbstverstandlich  auchhierausgeschlossen. 
Wir  erwarten  von  dem  Pflichtgefiihl  unserer  Bediensteten  die  genaue 
Befolgung  dieser  Anordnung  und  hegen  das  Vertrauen,  dass  die 
Dienststelienvorsteher  uns  in  unserem  Vorhaben  in  jeder  Weise 
tatkriiftig  unterstiitzen  und  jeden  Uebertretungsfall  unnachsichtlich 
verfolgen  ^yerden." 

Die  Konigliche  Eisenbahndirektion  Kattowitz  hat  nachstehende 
Verfiigimg  erlassen: 

"  Wir  haben  Veranlassung,  wiederholt  die  Dienst.vorgesetzten  der 
Betriebstellen  darauf  hinzuweisen,  dass  kein  Beamter  den  Betriebs- 
dienst  iibernehmen  darf ,  wenn  er  durch  Alkoholgenuss  geschwacht  ist, 
und  dass  die  Yorgesetzten  einen  durch  Alkoholgenuss  geschwachten 
Beamten  sofort  aus  dem  Betriebsdienste  zu  entfernen  haben.  Es 
ist  aber  auch  Pflicht  aller  anderen  Beamten.  sobald  sie  einen  durch 
Alkoholgenuss  geschwachten  Beamten  im  Dienst  bemerken,  davon 
dem  nachsten  Dienstvorgesetzten  Anzeige  zu  erstatten,  widrigenfalls 
sie  sich  selbst  strafbar  machen.  Das  Mitbringen  von  Schnaps  und 
schnapsahnlichen  Getranken  in  den  Dienst  ist  samtlichen  Bedien- 
steten bei  Strafe  verboten.  Dieses  Verbot  wird  wiederum  in  Erin- 
nerung  gebracht.  Samtliche  Dienstvorgesetzte  werden  angewiesen, 
fiir  die  unbedingte  Befolgung  Sorge  zu  tragen  und  jede  Uebertretung 
bei  der  vorgesetzten  Inspektion  zur  Anzeige  zu  bringen.  Die  Ins- 
pektionen  haben  jede  Zuwiderhandlung  gegen  das  Verbot  streng 
zu  bestrafen," 

Das  Verhot  des  Genusses  alkoholischer  Getranke  wahrend  des 
Dienstes.  Die  Konigliche  Eisenbahndirektion  in  Konigsberg  i.  Pr. 
hat  kiirzlich  an  die  Inspektionen  und  Bauabteilungen  ihres  Bezirks 
nachstehende  Verfiigung  ergehen  lassen :  "  Wir  haben  Anlass,  das 
Verbot  des  Genusses  alkoholhaltiger  Getranke  wahrend  des  Dienstes 
in  Erinnerung  zu  bringen  und  von  neuem  darauf  hinzuweisen,  dass 
es  alien  Bediensteten  Ehrensache  sein  muss,  ihre  Mitbediensteten 
vom  iibermassigen  Alkoholgenuss  zuriickzuhalten,  desgleichen,  dass 
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jeder  Eisenbahnbedienstete,  der  bemerkt,  dass  ein  anderer  bei  ange- 
trunkenem  Ziistande  seinen  Dienst  verrichtet  oder  ihn  zu  verrichten 
sich  anschickt.  verpflichtet  ist,  dies  dem  nachsterreichbaren  Vorge- 
setzten  des  dienstunfaliigen  Mannes  zu  melden.  Die  Dienstvorsteher 
haben  die  Bediensteten,  die  im  Verdachte  stehen,  zum  Alkoholmiss- 
braiich  zu  neigen,  stiindig  in  geeigneter  Weise  zu  beobachten.  Die 
Einhaltung  des  Alkoholverbotes  ist  den  Bediensteten  durch  die  ver- 
waltungsseitige  Einricht.ung  von  Selterwasseranlagen  und  Kaffee- 
kiichen  inzvischen  Avesentlich  erleichterJ:  worden.  Selterv/asseran- 
lagen  befinden  sich  zurzeit  auf  den  Bahnhofen  AUenstein,  Brauns- 
berg.  Eydtkuhnen,  Insterburg,  Lyck,  Memel,  Neidenburg,  Prostken, 
und  Tilsit,  sowie  bei  den  Hauptwerkstatten  in  Konigsberg  und 
Ponarth:  Kaffeekiichen  sind  im  Betriebe  auf  den  Bahnhofen  Lyck, 
Osterode  und  Prostken  sowie  bei  den  Hauptwerkstatten  in  Konigs- 
berg und  Ponarth.  Diese  Verfiigung  ist  samtlichen  Beiensteten  mit 
dein  Hinweise  darauf  bekannt  zu  geben,  dass  Verstosse  gegen  das 
Alkoholverbot  empfindlich  bestraft  werden  und  unter  Umstanden  die 
schon  friiher  bekannt  gegebenen  Folgen  haben." 

Meldtmg  von  Trunkenheit.  Die  Konigliche  Eisenbahndirektion 
zu  Stettin  hat  kiirzlich  die  nachstehende  bemerkenswerte  Verfiigung 
an  das  Lokomotivpersonal  des  Bezirks  erlassen: 

"  Einem  gepriiften  Lokomotivheizer  ist  die  Fiihrung  einer  Loko- 
motive  ohne  Bedenken  iibertragen  worden,  weil  es  nicht  bekannt  war, 
dass  er  dem  Trunke  zuneigte,  da  die  Mitbeamten  mit  Riicksicht  auf 
die  Familie  dem  vorgesetzten  Werkmeister  die  von  ihnen  beobachte- 
ten  Falle  von  Trunkenheit  nicht  gemeldet  hatten.  Der  Heizer  hat 
sodann  einen  Betriebsunfall  verschuldet  und  ist  wegen  fahrlassiger 
Gefiihrdung  eines  Eisenbahntransportes  gerichtlich  bestraft  worden. 
Wir  erwarten  mit  Bestimmtheit,  dass  jeder  Lokomotivbeamte  im 
Interesse  der  Betriebssicherheit  und  der  Standesehre  dem  nachsten 
Dienstvorgesetzten  den  Lokomotivbeamten  namhaft  macht,  bei  dem 
Xeigung  zum  Trunke  vorliegt,  damit  d.efesen  Entfernung  aus  dem 
Zugbeforderungsdienst  zur  Vermeidung  von  Unfiillen  von  unab- 
sehbaren  Folgen  angeordnet  werden  kann." 

Der  deutsche  Eisenbahn-Alkoholgegner-Verband  wurde  am  26. 
Januar  1902  von  dem,  um  die  Enthaltsamkeitsbewegung  hochver- 
dienten.  Eisenbahndirektor  de  Terra  ins  Leben  gerufen,  und  gewann 
in  kurzer  Zeit  300  Mitgljeder,  eine  Zahl,  die  im  ersten  Jahre  auf 
500  stieg.  Jedoch  liess  die  anfangliche  Begeisterung,  wie  es  stets 
der  Fall  zu  sein  pflegt,  bald  nach,  dem  Zugang  der  Mitglieder  stand 
ein  nicht  unerheblicher  Abgang  gegeniiber,  und  verschiedene  Um- 
stande  iibten  auf  das  Wachstum  des  Vereins  einen  ungiinstigen  Ein- 
fluss  aus.  So  wuchs  die  Mitgliederzahl  nur  langsam.  Auch  die 
Herausgabe  einer  eigenen  Zeitung  stiess  auf  grosse  Schwierigkeiten 
und  war  mehrfachen  Wandlungen  unterworfen. 
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Die  Generalversammlungen  fanden  statt  1902  in  Kiel,  1903  in  Ber- 
lin, 1904  in  Altona,  1905  in  Dresden,  1906  in  Elberfeld,  1907  in  Ber- 
lin, 1908  in  Stettin,  1909  in  Bremen,  1910  in  Coin,  1911  in  Hamburg, 
1912  in  Freiburg  i.  Br. 

Jetzt  betragt  die  Mitgliederzahl  950.  Das  Vereinsorgan  "  Der 
Pionier "  erscheint  in  einer  Auflage  von  2,100  Exemplaren  (Ge- 
schaftsstelle :  Herr  P.  Merx,  Coin  a.  Rh.,  Alteburgerstr.  87,  II.) 
Folgende  Schriften  sind  herausgegeben :  (1)  Alkohol  und  Verkehrs- 
wesen;  (2)  Alkohol  und  Verkehrssicherheit. 

Beide  von  Herrn  Eisenbahndirektor  de  Terra.  Verlag  des 
deutschen  Vereins  gegen  den  Missbrauch  geistiger  Getranke.  Im 
eigenen  Verlag :  "  Was  muss  der  Eisenbahner  vom  Alkohol  wissen  ?  " 
von  Dr.  Paltzow.  Ferner  die  Flugblatter :  "  Was  will  der  Eisenbahn- 
Alkoholgegner- Verband  ?  "  und  "  Urteile  der  Aerzte  liber  die  gesund- 
heitlichten  Schaden  des  Alkoholgenusses." 

Das  Vereinszeichen  ist  ein  blauer  Knopf  mit  goldenem  Fliigelrad. 
Es  werden  Mitglieder,  Teilnehmer  und  Freunde  aufgenommen,  audi 
konnen  die  Frauen  der  Mitglieder  dem  Verein  beitreten.  Unter- 
stiitzungen  wurden  gewahrt  von — 

Der  Konigl.  Bayrischen  Staatsbahn 200 

Grossherzgl.  Badische  Staatsbahn 100 

Liibeck-Biichener  Eisenbahn-Gesellschaft 100 

Privatbahn  Berufsgeuossenschaft  Liibeck 50 

Grossherzogl.  Oldenburg.  Staatsbahn 50 

Grossherzogl.  Sehweriner  Staatsbahn 40 

und  von  verschiedenen  anderen  Gesellschaften  kleinere  Beitrage. 

Vorsitzender  des  deutschen  Eisenbahn-Alkoholgegner-Verbandes 
ist  der  Unterzeichnete,  Schriftfuhrer  Herr  Bahnhofsvorsteher  Sy- 
dow,  Stettin-Tornej'. 

Auf  Anregung  des  deutschen  Eisenbahnalkoholgegner-Verbandes 
wurde  anlasslich  des  XL  Internationalen  Congresses  gegen  den  Alko- 
holismus  in  Stockholm  (28.  Juli-3.  August  1907)  der  Internationale 
Eisenbahn- Alkoholgegner-Verband  gegriindet ;  dessen  Versammlun- 
gen  stets  mit  den,  alle  2  Jahre  stattfindenden  internationalen  Con- 
gressen  zusammenf  alien.  Als  Internationales  Vorbandszeichen  wurde 
der  blaue  Knopf  mit  dem  goldenen  Fliigelrad  gewahlt.  Jetzt  ge- 
horen  folgende  Lander  dem  internationalen  Verbande  an :  Finnland 
(1,100),  Schweden  (4,597),  Norwegen  (557),  Danemark  (650),  Eng- 
land (58,000),  Frankreich  (4,800),  Holland  (465),  Schweiz  (561), 
Oesterreich  (150),  Serbien  (70),  Deutschland  (950  Mitglieder). 

Geschaftsfiihrer  des  internationalen  Eisenbahn-Alkoholgegner- 
Verbandes  ist  Herr  G.  A.  Kinker,  Utrecht,  Joh.  de  Bekastrasse  39,  II, 
Vorsitzender  der  Unterzeichnete. 

In  Danemark  gab  es  vor  einigen  Jahren,  die  Zahlen  sind  nicht 
ganz  neu,  303  Stationen,  Halte-  und  Billetausgabestellen,  aber  nur  61 
Bahnhofswirtschaften,  darunter  nur  13  landliche. 
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Fiir  die  Bahnhofswirtschaften,  ausgenommen  Copenhagen,  wo 
besondere  Bestinimungen  gelten,  sind  fiir  die  Abgabe  von  Getranken 
an  das  fahrende  Dienstpersonal  besonders  niedrige  Preise  festgesetzt, 
fiir  spirituose  Getranke  wird  jedoch  keine  Preisermassigung  gewahrt. 
Fiir  das  lokale  Dienstpersonal  wird  bei  der  Abgabe  von  Milch,  Kaffee, 
Tee,  u.  s.  w.,  eine  Preissermiissigung  von  25  prozent  gewahrt.  Auch 
fiir  Copenhagen  gilt  die  Bestimmung,  dass  es  fiir  alkoholhaltige  Ge- 
tranke keine  Preissermassigimg  gibt.  In  den  Kantinen  darf  zu  jeder 
Mahlzeit  nur  eine  Flasche  Bier  verabreicht  werden,  und  diese  muss 
voll  bezahlt  werden.  Im  Uebrigen  diirfen  in  den  Kantinen  keine 
alkoholhaltigen  Getranke  verkauft  werden.  In  besonders  strengen 
Wintern  wird  dem  Ziig-  und  Lokomotivpersonal  warmes  Weissbier 
(gleich  unserem  Braunbier)  unentgeltlich  verabfolgt,  ebenso  bei 
besonders  anstreilgendem  Dienst  an  Sonntagen. 

Es  ist  dem  Personal  nicht  verboten,  alkoholische  Getranke  wahrend 
der  Dienstzeit  einzunehmen.  Dagegen  ist  verordnet,  dass,  wenn  ein 
DienstversJiumnis  durch  Alkoholgenuss  verursacht,  dieses  bei  der 
Generaldirektion  direkt  angezeigt  werden  soil.  Bei  dem  ersten  Fall 
wird  der  Angeklagte  mit  einer  Geldstrafe  bestraft  und  bei  Wieder- 
holung  wird  ihm  mit  dienstlicher  Entlassung  gedroht.  Diese  letzte 
Bestimmung  ist  neulich  von  dem  Minister  der  olfentlichen  Arbeiten 
ausgegeben.  Als  "  prevention  is  better  than  cure  ■'  gibt  es  endlich 
eine  Bestimmung,  nach  welcher  mindestens  ein  jiihrige-abstinente 
Bewerber  mit  sonst  gleichen  Q.ualifikationen  bei  der  Anstellung  von 
Bediensteten  vorgezogen  werden. 

Ueber  die  Vereinsverhaltnisse  gibt  uns  Herr  Gustav  Hansen, 
Kopenhagen,  Monradolf  17,  Vorsitzender  des  danischen  Yereins 
enthaltsamer  Eisenbahner  den  f olgenden  Bericht : 

Die  Bewegung  hat  ungefahr  in  derselben  Zeit  begonnen  wie  in 
Deutschland.  Der  danische  Eisenbahnalkoholgegnerverein  (Danske 
lernbaners  Afholdsselskab)  wurde  im  Marz,  1902,  gestiftet  und 
zahlte  300  Mitglieder.  Von  diesen  sind  nach  und  nach  einige  ausge- 
treten ;  aber  trotzdem  ist  die  Mitgliederzahl  im  Verlauf  e  von  7  Jahren 
auf  650  gewachsen.  Der  Verein  hat  sich  also  um  rund  50  Mitglieder 
jahrlich  vermehrt.  Hierbei  ist  zu  bemerken,  dass  bei  dieser  Zahl 
efcwa  50  Frauen  und  Kinder  der  Angestellten  eingerechnet  sind,  da 
diese  nach  Beschluss  der  letzten  Jahresversammlung  als  Mitglieder 
aufzunehmen  sind.  Die  Kinder  sind  jedoch  ohne  Stimmrecht.  Der 
Verein  umfasst  sowohl  das  Personal  der  Staats-  als  auch  der  Privat- 
bahnen.  Man  kann  wohl  rechnen,  dass  etwa  4  Prozent  des  gesamraten 
Personals  in  unserem  Verein  aufgenommen  ist;  indessen  glaube  ich 
dass  noch  etwa  4  Prozent  des  Personals  in  anderen  Abstinenzorgani- 
sationen  Aufnahme  gefunden  haben.  Es  wird  also  8  Prozent  des 
gesamten  Bahnpersonals  in  Danemark  abstinent  sein. 
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Der  Verein  wird  von  einem  Vorstand,  aiis  5  Mitgliedern  bestehend, 
geleitet.  Das  Land  ist  in  20  Kreise  eingeteilt,  in  denen  ein  Leiter  die 
BeitrJige  einkassiert  und  neue  Mitglieder  aufnimmt.  Wir  haben  unsere 
eigene,  monatlich  erscheinende  Zeitung,  die  die  Mitglieder  unentgelt- 
lich  erhalten  und  auch  in  den  Warteraumen  der  Eisenbahnarzte 
ausliegt.  Der  jahrliche  Beitrag  betriigt  1.40  Kr.,  fiir  Mann  imd 
Fran  ziisammen  2  Kr.  Die  Kinder  zahlen  keine  Beitrage,  miissen 
aber  wie  die  Erwachsenen  ein  Eintrittsgeld  von  1  Kr.  bezahlen,  fiir 
welches  sie  ein  Exemplar  der  Statuten  und  ein  Abzeichen  erhalten. 
Die  Hohe'  des  Beitrages  ist  kein  Hindernis  fiir  den  Beitritt  zum 
Verein.  Als  absolute  Aufnahmebedingung  wird  verlangt,  dass  das 
Mitglied  keine  alkoholischen  Getranke  einnehmen  oder  ausgeben  darf. 
Es  ist  zu  bemerken,  dass  das  sogenannte  schwache  oder  steuerfreie 
Bier  erlaubt  ist.  Dagegen  haben  wir  nicht  Teilnehmer  oder  Freunde. 
An  denjenigen  Stellen,  wo  ein  grosseres  Personal  vorhanden  ist,  haben 
wir  regelmassige  Versammhingen  alle  14  Tage,  auf  welchen  wir  fiir 
gute  Vortrage,  musikalische  Darbietungen  u.  s.  w.  sorgen.  Im  Som- 
mer  schliessen  sich  die  einzelnen  Kreise  zusammen  und  machen 
Ausfliige.  Im  letzten  Jahr  haben  wir  uns  eine  neue  Aufgabe  gestellt, 
indem  wir  den  einen  Teil  unserer  Einnahmen  fiir  die  Erhaltung  eines 
friiheren  Mitgliedes  in  einer  Trinkerheilanstalt  verwandten  und  ilin 
dadurch  fiir  seine  Familie  wieder  zu  gewinnen  suchten;  wir  hojffen, 
falls  die  Behandlung  gelingt,  ihn  wieder  angestellt  zu  sehen. 

Schliesslich  mochte  ich  auch  erwiihnen,  was  von  seiten  der  Direk- 
tion  gemacht  wird,  um  der  Eisenbahn  ein  niichternes  Personal  zu 
geben.  Es  wird  unserem  Verein  auf  verschiedene  Weiss  entgegen- 
gekommen.  So  erhalten  wir  einen  jahrlichcn  Beitrag  von  500  Kr. 
vom  Staate.  Zu  unseren  Jahresversammlungen  bekommen  die  Teil- 
nehmer soweit  als  moglich  Urlaub  und  auch  die  Frauen  anhalten 
dazu  eine  Freifahrt.  So  wird  es  auf  diese  Weise  moglich,  eine 
bedeutende  Anzahl  von  Mitgliedern  bei  dieser  Gelegenheit  zu  ver- 
sammeln,  was  von  gewisser  Bedeutung  ist  und  eine  Art  Massendemons- 
tration  bedeutet. 

Auch  in  England  existiert  kein  Alkoholverbot  fiir  die  Eisenbahner, 
aber  man  erwartet  von  dem  Personal,  dass  es  sich  wahrend  des 
Dienstes  der  Massigkeit  befleissigt.  Auf  den  Bahnhofen  gibt  es 
Kantinen  und  Kaffeeschenken,  wo  das  Personal  Katfee,  Thee,  Milch, 
u.  s.  w.,  zu  massigen  Preisen  erhalten  kann.  Den  Bestrebungen  des 
englischen  Vereins  enthaltsamer  Eisenbahner  bringen  die  Verwal- 
tungen  der  einzelnen  Eisenbahngesellschaften  grosse  Sympathie 
entgegen  und  unterstiitzen  dieselben  in  Wort  und  Schrift.  Auch 
die  stjidtischen  Behorden  sind  stets  bei  den  Generalversammlungen 
und  den  Festlichkeiten  des  Vereins  vertreten.  Der  Verein  geniesst 
weder  staatliche,  noch  sttidtische  Unterstiitzungen,  auch  die  Eisen- 
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bahnofesellschaften.  geben  offiziell  keine  Beitrage,  jedoch  haben  ein- 
zelne  Direktoren  privatim  Beitrage  gezeichnet.  Die  Mitglieder  wer- 
den  bei  der  Anstellung  nicht  bevorzugt.  Eine  Statistik  iiber  Eisen- 
bahnimgliicksfalle,  welche  aiif  Alkoholismus  zuriickzufiihren  sind, 
gibt  es  nicht ;  die  Bemerkiing  "  durch  Trunk  verursacht "  findet  sich 
bislier  selten  in  den  Akten. 

I'eber  den  Verein  selbst  gibt  nahere  Nachricht  der  folgende 
Bericiit : 

Der  englische  E.  A.  G.  V.  marschiert  mit  seiner  ausserordentlich 
grossen  Mitgliederzahl  von  58,000  Eisenbahn-Alkoholgegnern  an  der 
Spitze  des  internationalen  Verbandes.  Die  englische  Landesgruppe, 
"  United  Kingdom  Railway  Temperance  Union,"  ist  nicht  allein 
die  grosste,  sondern  auch  die  iilteste  Landesgruppe.  Die  Griindung 
fand  im  Jahre  1882  statt.  Das  Wachstum  der  engl.  Gruppe  nahm 
folgenden  Verlauf : 


Im  Jahre —  Mitgliederzahl. 

1884 5,880 

1885 7,497 

1888 12.578 

1892 14,  921 

1895 15.797 

1898 19,  230 

1902 19,834 

1903 21,892 


Im  Jahro —  Mitgliederzahl. 

1904 22,615 

1905 25,000 

1906 35,419 

1907 37,947 

1908 42,  978 

1909 47,651 

1910 54,804 

1911 58..  000 


Der  Mitgliederbestand  setzt  sich  zusammen  aus  Enthaltsamen  und 
Massigen,  sowie  deren  Frauen ;  jedoch  sei  bemerkt,  dass  die  Enthalt- 
samen die  Mehrzahl — |  der  Mitglieder — bilden.  Der  Verband  ist 
nach  den  einzelnen  Eisenbahngesellschaften  in  15  Distrikte  eingeteilt, 
welche  von  einem  Vorsitzenden  und  einem  Sekretar  verwaltet  werden. 
Die  Distrikte  sind  in  Ortsgruppen  eingeteilt.  An  der  Spitze  des 
Verbandes  steht  ausser  dem  Prasidenten  Hills,  der  Generalsekretar 
Mr.  Ward  Bateson,  London.  Die  Mitteilung,  dass  Mr.  Bateson  im 
vergangenen  Jahre  iiber  100  Vortrage  in  offentlichen  Versammlungen 
hielt,  und  ungefahr  35,000  Kilometer  auf  der  Eisenbahn  im  Dienste 
des  Verbandes  zuriicklegte,  gibt  uns  ein  ungefahres  Bild  von  der 
Tatigkeit  des  Generalsekretars.  Das  Organ  des  Verbandes  "  On  the 
line "  erscheint  monatlich  in  einer  Auflage  von  14,000  Examplare. 
Auf  die  Zeitschrift  muss  besonders  abonniert  werden.  Hierdurch 
erkliirt  sich  auch  der  Umstand,  dass  die  Zeitschrift  bei  einer  Ver- 
bandsmitgliederzahl  von  58,000  in  einer  Auflage  von  nur  14,000 
Exemplaren  erscheint.  Dafiir  aber  wird  die  schriftliche  Propaganda 
durch  Verteilung  von  Broschiiren  und  Flugschriften  desto  eifriger 
betrieben.  Die  Versammlungen  finden  monatlich  statt,  bei  welchen 
viel  geredet  wird.  Fiir  die  Beibehaltung  der  Mitglieder  und  Anwer- 
bung  von  neuen  ISIitgliedern  wird  viele  Miihe  aufgewendet.  So 
bestehen  beim  Verbande  verschiedene  Fussballklubs,  Gesangvereine, 
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Theatervereinigungen,  u.  s.  w.  Audi  werden  ofters  gemeiiisame  Aus- 
jfliige  veranstaltet,  wobei  photographische  Aufnahmen  sehr  beliebt 
sind.  Es  haben  sich  daher  verschiedene  Reiseklubs  gebildet.  Bei 
grosseren  Reisen  hat  der  Zentralvorstand  die  Leitiing.  Andiesen 
Reisen  kann  jedes  Mitglied  teilnehmen.  Im  vorigen  Jahre  wurde 
eine  Eeise  nach  der  Schweiz  unternommen.  woran  60  Personen  teil- 
nahmen.  Interessant  ist  die  Art  und  Weise.  wie  die  Mitglieder  der 
einzelnen  Distrikte  zur  Werbearbeit  angespornt  werden.  Fiir  diesen 
Zweck  besteht  hauptsiichlich  ein  Wanderpreis.  ein  prachtig  aus  Silber 
gefertigtes,  mit  verschiedenen  Verzierungen  und  Medallions,  wie 
Portrat  des  Prasidenten  Hills,  etc.,  versehenes  Bild.  Dieses  Bild 
bleibt  12  Monate  im  Besitz  desjenigen  Distrikts,  welcher  im  vergan- 
genen  Jahre  die  meisten  neuen  Mitglieder  angeworben  hat. 

In  Finnland,  wo  die  Enthaltsamkeitsbewegung  bekanntlich  glan- 
zende  Resultate  erzielt  hat.  ist  der  Alkoholgenuss  wahrend  des 
Dienstes  nicht  untersagt,  aber  es  besteht  die  Bestimmung,  dass  jeder 
Eisenbahner,  welcher  im  Dienst  betrunken  anbetroffen  wird,  sofort 
zu  entlassen  ist.  Ferner  hat  die  Eisenbahnverwaltung  bekannt  ge- 
macht,  dass  jeder,  welcher  sich  um  eine  Anstellung  bei  der  Eisen- 
bahn  bemiiht,  ein  Zeugnis  vorzulegen  hat,  ob  er  abstinent  ist  oder 
nicht.  Dies  hindert  die  Verwaltung  jedoch  nicht.  auch  Nicht- 
Abstinente  anzustellen,  wenn  der  Bewerber  im  Uebrigen  geeignet  ist 
und  einen  ordentlichen  Lebenswandel  fiihrt.  Auf  einigen  grosseren 
Bahnhofen,  namentlich  wo  Werkstatten  vorhanden  sind,  gibt  es 
alkoholfreie  Kantinen.  Ob  Eisenbahnungliicksfalle  auf  Alkohol- 
genuss zuriickzufiihren  sind,  lasst  sich  nicht  mit  Bestimmtheit  sagen, 
da  bei  den  Untersuchungen  auf  diese  Frage  kein  Gewicht  gelegt  ist. 

Der  Eisenbahner-Abstinenten-Verein  Finnlands.  am.  21.  Septem- 
ber 1902  gegriindet.  hatte  1902,  300;  1903.  338;  1904,  609;  1905,  685; 
1906,  976;  1907,  1,157;  1908,  915;  1909,  905:  1910,  929;  1911,  1,077; 
und  am  1.  Januar  1912,  1.100  Mitglieder;  derselbe  nimmt  nur  ent- 
haltsame  Eisenbahner,  und  deren  Frauen  und  Kinder  (liber  16  Jahre) 
als  Mitglieder  auf;  abstinente  Nichteisenbahner  konnen  sich  dem 
Verein  als  Teilnehmer  anschliessen.  Der  Beitrag  betragt  1  M.,  fiir 
Familienmitglieder  20  Pfg.,  Aufnahmegebiihr  20  Pfg.  Die  soge- 
nannten  steuerfreien.  nicht  mehr  als  2  Prozent  Alkohol  enthaltenden 
Getranke  diirfen  getrunken  werden.  Der  Verein  erhalt  vom  Staat 
8o0  Mark  jahrlich,  2  Extra-Freischeine  fiir  alle  bediensteten  Mit- 
glieder, 4  Extra-Freischeine  fiir  die  Vorstandsmitglieder  und  auch 
Extra-Freischeine  zum  Besuch  der  Vortrage  des  Vereins. 

Die  Vereinszeitung  "  Viesti  "  erscheint  in  1.500  Exemplaren,  8 
Seiten  stark,  gross  Format,  monatlich  und  wird  unentgeltlich  an  alle 
Mitglieder,  an  alle  Bahnhofe,  und  an  die  Vorgesetzten  verteilt.  Fiir 
weitere  Aufklarung  sorgen  Wanderredner  des  Centralvorstandes. 
Vorsitzender  des  Vereins  ist  Herr  Thuse  Blassar.  Tammisuo. 
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Aus  Frankreich  wird  uns  folgendes  berichtet: 

Wahrend  des  Dientes  ist  es  dem  Personal  verboten,  Restaurants 
oder  Cafes  zu  1>esuchen.  Alkoholfreie  Kantinen,  die  nur  fiir  das 
Personal  bestimmt  sind.  gibt  es  nicht;  jedoch  werden  wahrend  des 
Sommers  unter  dem  Pei-sonal  Extrakte  zur  Bereitung  alkoholfreier 
Getranke  verteijt.  Abstinente  werden  bei  der  Anstellung  luid  Be- 
forderung  nicht  bevorzugt. 

Der  franzosische  Verein  (Societe  antialcoolique  des  Agents  de 
Chemins  de  Fer  Frangais,  Paris,  Rue  Lazare,  43)  ist  im  Jahre  1903 
gegriindet,  ist  jtihrlich  urn  3,500  Mitglieder  gewachsen,  und  ziihlt 
jetzt  4,800  Mitglieder  in  76  Sectionen.  Es  werden  sowohl  Massige 
als  Abstinente  aufgenommen,  Manner  und  Frauen.  Die  Verwal- 
tungen  der  grossen  Eisenbahngesellschaften  geben,  unter  der  Form 
des  Abonnements  auf  die  Zeitschrift  des  Vereins  (La  Sante  de  la 
Famille)  eine  Subvention  von  etwa  2,500  Francs.  Der  Mitglieds- 
beitrag  betragt  1.25  Francs.  Eine  grosse  Reihe  von  Bestrafungen, 
und  Entlassungen  sind  auf  Trunkenheit  im  Dienst  zuriickzufiihren. 

Im  Falle  des  Todes  eines  Mitgliedes  zahlt  der  Verein  den  Hinter- 
bliebenen  500  Francs,  und  was  besonders  interessant  ist,  bei  der 
Geburt  des  ersten  Kindes  40  Francs,  des  zweiten  50  Francs,  des  dritten 
60  francs,  aber  nur  fiir  den  Fall,  dass  die  Mutter  das  Kind  selbst 
nahrt;  ein  besonderes  Damen-Comite  ist  fiir  diesen  Wohlfahrtszweig 
eingesetzt. 

Vorsitzender  ist  M.  Beauchamps,  Paris. 

In  Holland  ist  dem  Personal  nur  der  Schnapsgenuss  verboten. 
Bier  ist  gestattet.  Besondere  Einrichtungen  fiir  Ausgabe  alkohol- 
freier Getranke  existieren  in  Holland  nicht.  Der  Hollandische 
Verein  enthaltsamer  Eisenbahner  (Vereeniging  van  Geheelonthonders 
onder  Nederl.  Spoor-  en  Trammeveg  personeel),  gegriindet  am  28 
Marz  1909,  mit  45  Mitgliedern,  zahlte  1910,  107;  1911,  380,  und 
August  1912,  465  Mitglieder;  derselbe  nimmt  nur  Enthaltsame  auf; 
Gonner  gelten  nicht  als  Mitglieder.  Seit  1912  werden  audi  Frauen 
als  stimmberechtigte  Mitglieder  aufgenommen.  Die  Verwaltungen 
geben  einen  Jahresbeitrag  von  etwa  800  Mitgliedern.  Die  ausge- 
zeichnet  redigierte  Vereinszeitung  (Het  Veilig  Spoor,  Redakteur: 
H.  A.  Van  Der  Horst.  Utrecht,  Vandelhade,  22)  erscheint  in  einer 
Aufiage  von  3,000  Exemplaren.  Vorsitzender  des  Vereins  ist  G.  A. 
Kinker,  Utrecht,  Joh.  de  Behastratt,  39.  II. 

In  Norwegen  vcrbietet  ein  Paragraph  der  Dienstvorschriflen  den 
Genuss  berauschender  Getranke  wahrend  des  Dienstes.  Die  Abs- 
tinenten  v/erden  bei  der  Anstellung  ofRziell  nicht  bevorzugt,  jedoch 
ist  es  den  Bemiihungen  der  Enthaltsamkeitsvereine  gelungen,  dass 
einige  Chefs  den  Enthaltsamen  den  Vorzug  geben. 

Besondere  Ausschankstellen  fiir  alkoholfreie  Getranke  scheint  es 
in  Norwegen  nicht  zu  geben. 
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Der  norwegische  Yerein  enthaltsamer  Eisenbahner  (Norskc  lern- 
banemands  Avholdsforbund),  gegriindet  am  -29.  Januar  1893,  mit 
33  Mitgliedern.  zahlte  am  1.  Januar  1912.  620  Mitglieder.  In  den 
Jahren  1894-1910  waren  die  Mitgliedszahlen  folgende:  155,  164,  207, 
225,  249,  220,  230,  200.  180,  161,  170,  196,  241.  382,  432.  557. 

AIs  Mitglieder  vrerden  nur  Abstinente  aufgenommen  (Beilrag  1 
Krone  jahrlich).  Die  Fraiien  werden  nur  als  passive  Mitglieder 
zugelassen  und  bezahlen  keine  Beitrage.  Der  Verband  ist  in  14 
Ortsgruppen  get eilt:  2  Verbiinde  von  Privatbahnen  werden  vom 
Central-Vorstande  direkt  vervv-altet. 

Unterstiitzungen  erhiilt  der  Verein  von  den  Staatseisenbahnen, 
600  Kronen;  von  dem  Ministerium,  400  Kronen;  von  den  Hoved- 
bahnen,  250  Kronen. 

Vereinsorgan  ist  das  Norsk  lernbaneavholdsblad,  Eedakteur  und 
zugleich  Vorsitzender  des  Vereins  ist  Herr  Kontorist  Eggebretsen, 
Christiania. 

Besondere,  durch  Alkoholismus  hervorgerufene  Eisenbahnun- 
gliicksfjille  sind  in  Xorwegen  bisher  nicht  vorgekommen. 

Die  BahnofsTvirtschaften  in  Norwegen: 

Die  Gemeinden,  in  denen  Stationen  liegen,  bestimmen,  ob  auf  den 
Bahnhofen  ein  Ausschank  stattfinden  soil  oder  nicht.  Der  Aus- 
scliank  von  Brantwein  ist  meines  Wissens  auf  keiner  Station  Nor- 
wegens  gestattet.  Wein  und  Bier  darf  dagegen  auf  den  meisten 
Bahnhofen  verabfolgt  werden.  doch  nur  an  Reisende,  und  nur  zu  der 
Zeit,  wo  Ziige  kommen  und  gehen. 

Aber  da  wie  gesagt.  die  Kommune  selbst  bestimmt,  ob  ein  Aus- 
schank stattfinden  darf,  so  gibt  es  eine  recht  grosse  Anzahl  von 
Bahnstationen,  auf  denen  man  zu  keiner  Zeit  alkoholische  Getranke 
b<'kommen  kann. 

Bei  den  Schwedischen  Staatseisenbahnen  gelten  folgende  Bestim- 
mungen : 

Bei  Anstellung  des  Dienstpersonals  wird  stets  auf  Zeugnisse  iiber 
Niichternheit  grosses  Gewicht  gelegt. 

In  der  Kegel  wird  kein  Gewicht  darauf  gelegt,  ob  ein  Aspirant  Gut- 
templer  ist  oder  anderen  Antialkoholsvereinen  angehort;  natiirlicher 
Weise  wiirde  solche  Eiicksichtnahme  nur  zu  einem  momenta nen  An- 
schluss an  derartige  Vereine  fiihren,  ohne  entsprechende  Realitat. 

Extra  (pro visorisch)  Angestellte,  welche  bei  Betrunkensein  er- 
tappt  werden,  werden  gewohnlich  sofort  verabschiedet.  Fest  ange- 
stelltes  Personal  wird  fiir  Trunkenheit  im  Dienst,  wie  ausser  Dienst 
bestraft:  Beim  ersten  Mai  mit  lOtagigem  Abzug  des  Gehalts,  beim 
Zweiten  Mai  mit  1  Monat  Suspension,  beim  dritten  Mai  mit  Ab- 
schied.  (Zuweilen  greift  man  zu  Degradirung  und  Lohnherabse- 
tzung  erst  beim  dritten  Male  der  Betrunkenheit.)  Abschied  auf 
Grund  von  Trunksucht  kommt  nicht  besonders  oft  vor. 
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Das  Dienstreglement  verbietet  allem  Personal,  im  Dienst  Spirituo- 
sen  mitzufiihren  oder  zu  geniessen. 

Die  der  Eisenbahn  gehorenden  Restaurants  sind  so  geordnet,  dass 
spirituose  Getranke  daselbst  durchaus  nicht  verkauft  werden  diirfen. 
An  Sonntagen  darf  sogar  Bier  nicht  anders  als  zum  Essen  servdert 
Averden.  Eine  Ausnalime  machen  ein  paar  altere  Eisenbahnhotels, 
Avelehe  auf  dem  Bahnterritorium  liegen.  In  den  Restaurants  der 
Bahn  ist  strenge  Aufsicht.  Alle  haben  auch  die  Verflichtung,  Ess- 
waren  zu  moderaten  Preisen  fiir  das  Bahnpersonal  feil  zu  halten. 

Besondere  Vorschriften  fiir  das  Dienstpersonal  der  Bahn  riick- 
sichtlich  Aufenthalt  in  den  Restaurants  gibt  es  nicht,  weil  keine 
Spirituosen  serviert  werden  diirfen. 

Nachtlogis  fiir  das  Zugj^ersonal  ist  seitens  der  Bahn  angeordnet  an 
den  grosseren  Knotenpunkten ;  an  manchen  Stellen  sind  bequeme, 
systematisch  eingerichtete  Hauser  hierfiir  gebaut,  an  andern  Stellen 
sind  nur  Lokale  gemietet.  Diejenigen,  welchen  kein  Logis  angewie- 
sen  werden  kann,  bekommen  reichliches  Einquartierungsgeld.  Die 
Erfahrung  hat  gelehrt,  dass  das  TJeberliegen  bald  hier  bald  dort 
grosse  Gefahr  fiir  das  Personal  mit  sich  fiihrt,  und  dass  dieser  Punkt 
viel  grossere  Aufmerksamkeit  erfordert.  Es  gibt  bei  der  Bahn  eine 
grosse  Anzahl  "  Extra-Bremser,''  welclie  leider  bis  jetzt  noch  keiner 
besonderen  Aufsicht  unterliegen  wahrend  ihres  bestandigen  Ueber- 
nachtens  auf  fremden  Stationen. 

.  Die  Versuchung,  freie  Zeit  in  Bierkneipen  und  schlechten  Lokalen 
zuzubringen  und  daraus  folgendem  Verschleudern  von  Geld  und 
Ki'aften  ist  gross. 

Ueber  den  schwedischen  Verein  enthaltsamer  Eisenbahner  (larn- 
wagsmiinnens  Heln5^kterhetsf6rbund)  entnehmen  wir  einer  interes- 
santen,  hiibsch  illustrirten,  von  Carl  Loven  verfassten  Schrift  die 
folgenden  Angaben : 

In  einem  Lande  wie  Schweden,  wo  die  Abstinenzbewegung  so  stark 
entwickelt  ist,  war  ein  engerer  Zusammenschluss  der  abstinenten 
Eisenbahner  selbstverstandlich.  Vom  Jahre  1890  an  begegnen  wir 
liier  und  dort  kleinen  Gruppen  von  abstinenten  Eisenbahnern,  die 
gewohnlich  als  Guttempler-Logen  auftreten.  Aber  diese  Vereine 
hatten  keinen  Zusammenhang  untereinander. 

Am  25.  Oktober  1900  veroffentlichte  die  Zeitschrift  der  schwe- 
dischen Eisenbahner  "  Das  Signal  "  einen  Aufnif  zugunsten  eines 
schwedischen  Vereins  abstinenter  Eisenbahner.  Am  1.  Dezember 
1901  wurde  der  Verein  in  Sodertelje  gegriindet.  Er  zahlte  dam  als 
nur  20  Mitglieder,  aber  die  Zahl  stieg  bald  sehr  schnell.  Am  31.  Mai 
1903  zahlte  der  Verein  1,631  Mitglieder,  zur  selben  Zeit  1905,  2,804; 
1907,  3,688;  1909,  4,196;  1911,  4,597  in  115  Ortsgruppen.  Die  Ge- 
samteinnahmen  des  letzten  Jahres  beliefen  sich  fiir  den  Zentralverein 
auf  7,525  Kronen  (eine  schwedische  Krone=1.10  Mark  ungefahr). 
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Der  Verein  verdankt  seinen  raschen  Fortschritt  vor  allem  der 
Sympathie  der  oben  genannten  Zeitung  "  Das  Signal "  imd  der 
freundlichen  Haltung  der  Berufsvereine  des  Personals,  die  den  Be- 
strebungen  der  abstinenten  Eisenbahner  wohlwollend  gegeniiber 
standen,  ohne  ihnen  jemals  den  passiven  Widerstand  zii  leisten,  wie 
man  es  in  andern  Landern  gewohnt  ist.  Diese  Tatsachen  kann  nie- 
manden  iiberraschen,  der  je  einmal  durch  Schweden  gereist  ist;  das 
freiindliche  Entgegenkommen  der  schwedischen  Eisenbahner  ist  iiber 
alles  Lob  erhaben  und  man  hat  den  Eindriick,  es  mit  Elitemenschen 
zu  tun  zii  haben,  die  einer  Bewegimg,  die  ihr  geistiges  und  leibliches 
Wohl  im  Auge  hat,  nicht  gleichgiiltig  gegeniiberstehen  konnen. 

Der  schwedische  Verein  abstinenter  Eisenbahner  hat  durch  sein 
Zentralkomite,  wie  durch  die  verschiedenen  Ortsgruppen  im  Laufe 
der  10  Jahre  seiner  Existenz  eine  sehr  grosse  Tiitigkeit  entwickelt. 
Erwahnung  verdient  im  Jahre  1909  die  Verojffentlichung  von  12 
Serien  Flugbliitter,  die  zu  125,000  Exemplaren  gedruckt  und  gratis 
verteilt  worden  sind.  Ebenfalls  hat  der  Verein  die  schone  Marmor- 
gruppe  von  Jacopin :  "  Der  Zahltag,"  als  Lichtdruckbild  herstellen 
lassen.  Es  wurden  davon  2,500  Exemplare  abgezogen  und  dank  des 
guten  Willens  der  Verwaltungen  konnte  es  in  einem  massiven 
Kahmen  in  alien  Wartesalen  der  schwedischen  Eisenbahnen  aufge- 
hangt  werden. 

Von  der  Idee  durchdrungen,  dass  der  Gesang  ein  wesentliches 
Hilfsmittel  zur  Belebung  der  Sitzungen  sei,  haben  die  schwedischen 
Eisenbahner  ein  Gesangbuch  herausgegeben,  das  von  alien  Sektionen 
sehr  geschatzt  wird.  Sie  haben  ebenfalls  eine  sogenannte  Agitations- 
marke  herausgegeben,  die  dazu  bestimmt  ist,  den  Verein  bekannt  zu 
machen  und  ihm  zu  gleicher  Zeit  Eisenbahner  zuzufiihren.  Diese 
Marke  ist  zu  200,000  Exemplaren  hergestellt  worden. 

Die  schwedischen  Eisenbahnverwaltungen,  wenigstens  einige  unter 
ihnen,  haben  ihr  Interesse  fiir  die  Vereinsbestrebungen  in  klingender 
Form  durch  Ueberweisung  grosserer  oder  kleinerer  Beitrage  bezeugt. 
Im  Jahre  1909  endlich  bewilligten  die  Eegierung  und  die  Schwe- 
dischen Kammern  unseren  Kameraden  eine  Unterstiitzung  von  2,000 
Kronen,  die  seither  jahrlich  wiederholt  wurde. 

Aus  Anlass  eines  Jubilaums  hat  der  schwedische  Verein  abstinenter 
Eisenbahner  verschiedene  hohe  Beamte  dariiber  angefragt,  ob  nach 
ihrer  Ansicht  der  Verein  dazu  beigetragen  hat,  die  Niichternheit 
unter  dem  Personal  der  schwedischen  Eisenbahner  verbreiten  zu 
helfen.  Daraufhin  erhielt  er  viele  ermutigende  Antworten.  Wir 
heben  aus  den  vielen  nur  diejenige  eines  hdheren  Betriebsbeamten 
heraus,  die  besagt.,  dass  die  steigende  Niichternheit  unter  dem  schwe- 
dischen Personal  zu  einem  grossen  Teil  der  Tatigkeit  des  Abstinenz- 
vereins  des  Personals  zu  verdanken  ist. 
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Der  schvvedisclie  Verein  gedenkt  nicht  auf  ^einen  Lorbeeren  aus- 
zuruhen,  sondern  mit  grosserem  Eifer  als  je  den  begonnenen  Kampf 
weiter  zii  fiihren  iind  so  zii  seinem  Telle  mitbeizutragen  an  der 
allgenieinen  schwedischen  Bewegung  gegen  den  Alkoholismus,  die 
ScliAvcden  an  die  Spitze  aller  eiiropiiischen  Volker  stellt,  die  den 
Kampf  gegen  den  Alkoholismus  unternommen  haben. 

Der  jetzige  Priisident  des  schwedischen  Vereins  abstinenter  Eisen- 
bahner  ist  Herr  C.  J.  Svensson  in  Malmo;  der  Sekretar  ist  Herr  Carl 
Lcven,  gleichfalls  in  Malmo. 

Aiisser  den  oben  erwahnten  2,000  Kronen  wiirden  dem  Verein  von 
Der  Vereinigung  der  Privatbahnen,  500  Kronen;  verschiedenen 
Privatbahnverwaltungen,  50-150  Kronen;  ScliAved.  Eisenbahn-Ver- 
band,  500  Kronen  bewilligt. 

Der  Genuss  von  Schwachbieren  (2^^  Prozent)  ist  den  Ivlitgliedern 
gestattet. 

Einige  Eisenbahnimgliickfiille  sollen  auf  Alkoholgenuss  zuriick- 
zu fiihren  sein. 

In  der  Schweiz  sind  an  folgenden  Stellen  alkoholfreie  Kantinen 
vorhanden:  (1)  Auf  den  Bahnhofen  Basel,  Bern.  Olten,  Luzern, 
Zurich,  Winterthur.  St.  Gallen  und  Romanshorn;  (2)  in  den  Rep- 
aratur-Werkstaten  Biel,  Olten,  Ziirich  imd  Chur. 

Ausserdem.  ist  noch  f olgende  Verf iigung  bemerkenswert : 

Abgabe  von  warmen  Getranken  und  Erfrischungen  an  das  beim 
jiussern  Dienst  beschJiftigte  Personal  der  Schweizer  Eisenbahnen. 

Diesbeziiglich  hat  die  Kreisdirektion  II  an  die  betreffenden  Dienst- 
stellen  f olgende  Vorschriften  erlassen : 

I.    ABGABE   WAKMER   GETRANKE. 

1.  Wahrend  andauernder  Kalte  unter  5  Grad  Celsius  unter  Null 
werden  dem  beim  iiussern  Dienst  beschaftigten  Personal  warme 
Getranke  auf  Rechnung  der  Verwaltung  abgegeben. 

2.  Zum  Bezuge  sind  berechtigt — 

Beim  Bahndienst  das  bei  besonders  strengen  Arbeiten,  bei  ausser- 
ordentlichen  Schneeraumungen,  bei  Schneeflugfahrten  ausserhalb 
des  Domizils  und  dergleichen  beschaf tigte  Personal ; 

Beim  Expeditions-  und  Zugdienst  das  beim  aussern  Dienste  der 
Bahnhofe  und  der  Stationen  I.  Klasse  beschaftigte  Personal  und  das 
Personal  der  Giiterziige ; 

Beim  Fahn-  und  Werkstattedienst  das  Lokomotivpersonal  der  Gii- 
terziige, das  beim  aussern  Dienst  der  Depots  beschaftigte  Personal, 
ferner  das  zu  ausserordentlichen  Arbeiten  ausserhalb  der  Werkstatte 
verwendete  Werkstattepersonal. 

3.  Die  warm  abzugebenden  Getranke  sind  Suppe,  Kaflee,  Tee, 
Schokolade. 
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Alkoliolische  Getriinke  sind  ausgeschlossen. 

Der  Preis  der  einzelnen  Portion  soil  25  cents  nicht  iibersteigen. 

Jeder  bezugsberechtigte  Angestellte  hat  Anspruch  auf  2  Portionen 
taglich.  sofern  der  aussere  Dienst  oder  die  ausserordentliche  Arbeit 
mehr  als  einen  halben  Tag  daiiert. 

4.  Die  Abgabe  der  Getranke  erfolgt  gegen  Kontrollmarken  durch 
die  Speiseanstalten  der  Bahn,  wo  keine  solche  bestehen,  durch  die 
Bahnhofswirtschaften  und  in  Ermangelung  solcher  durch  hierfiir 
besonders  zu  bestimmende  Wirtschaften.  Bei  Arbeiten  auf  der  offe- 
nen  Linie  soil  die  Abgabe  der  Getranke,  wenn  moglich,  in  einem  in 
der  Niihe  gelegenen  gedeckten  Raume  stattfinden. 

5.  Die  Anordnung  der  Getriinkabgabe,  die  Bestelhmg  des  Ge- 
trankes  und  die  Abgabe  der  Kontrollmarken  an  die  Bezugsberechtig- 
ten  liegt  den  Bahnmeistern,  den  Bahnhofsvorstanden  und  Stations- 
vorstanden  I.  Klasse  und  den  Depotchefs  je  fiir  das  ihnen  unterstellte 
Personal  ab. 

6.  Die  in  Ziffer  5  genannten  Dienststellen  flihren  iiber  die  Ge- 
trankeabgabe  genaue  Rechnung,  die  nach  Abiauf  der  Abgabeperiode 
der  vorgesetzten  Dienstabteilung  ohne  Verzug  einzureichen  ist. 

Fiir  Gemeinschaftsstationen  und  Gemeinschaftsstrecken  hat  eine 
genaue  Ausscheidung  der  auf  Gemeinschaftsrechnung  fallenden  Ab- 
gaben  stattzufinden. 

Bei  den  Arbeiten  des  Bahndienstes  erfolgt  die  Verrechnung  zu 
Last  en  der  ausgefiihrten  Arbeit. 

7.  Die  Lieferanten  der  Getranke  diirfen  gegen  die  Kontrollmarken 
einzig  die  vorgeschriebenen  Getranke  abgeben.  Sie  haben  die  ein- 
gelosten  Kontrollmarken  taglich  der  Dienststelle,  welche  die  Abgabe 
der  Getranke  verf iigt  hat,  gegen  Quittung  zuriickzustellen. 

8.  Die  Kontrollmarken  sind  von  den  Dienstabteilungen  bei  der 
Materialverwaltung  zu  beziehen. 

II.   ABGABE  VON  ERFRISCHUNGEN. 

Ohne  Riicksicht  auf  die  Jahreszeit  erfolgt  die  Abgabe  von  Er- 
frischungen  an  das  Personal  zu  Lasten  der  Verwaltung  bei  ausseror- 
dentlichen  Arbeiten  infolge  von  Betriebsstorungen,  Entgleisungen, 
Hochwasser  u.  dergl.,  besonders  bei  solchen  Arbeiten  wahrend  der 
Nacht,  je  nach  den  Umstanden  des  einzelnen  Falles. 

Die  Anordnung  und  Verrechnung  der  Abgabe  ist  Sache  des  die 
Arbeiten  leitenden  Vorgesetzten.  Fiir  die  Verrechnung  gelten  die 
Bestimmungen  unter  I,  6. 

Ein  Alkoholverbot  existiert  nicht  in  der  Schweiz,  auch  werden  die 
Abstinenten  nicht  bei  der  Anstellung  bevorzugt. 

Der  Schweizer  Verein  abstinenter  Eisenbahner,  1902  gegriindet 
zahlt  jetzt  etwa  600  Mitglieder;   1902,  148;  1903,  273;   1904,  375; 
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1905,  418;  1906,  495;  1907,  495;  1909,  550;  1910,  541;  1911,  561 
Mitglieder. 

Als  Mitglieder  werden  nur  Abstinente  aufgenommen,  jedoch  hat 
der  Aufnahme  eine  Probezeit  von  mindestens  1  Monat  vorauszu- 
gehen,  wahrend  welcher  der  Kandidat  enthaltsam  sein  muss.  Gonner 
des  Vereins  zahlen  einen  Mindestbeitrag  von  5  Francs,  der  Mit- 
gliedsbeitrag  betriigt  2  Francs,  ausserdem  ein  Eintrittsgeld  von  2 
Francs. 

Es  gewahrten  Unterstutzungen :  (1)  die  Schweizer  Bimdesbahnen, 
500  Francs;  (2)  die  Rhatischen  Bahnen,  500  Francs;  (3)  der  Ver- 
band  schweizer  Sekundarbahnen,  300  Francs.  Ausserdem  erhalten 
die  einzelnen  Sectionen  von  den  Kantonregierungen,  2,000  Francs. 

Dap  Vereinsorgan  sind  die  Schweizer  Abstinenzbliitter  (fiir  die 
deutsche  Schweiz)  und  L'Abstinence  (fiir  die  franzosische  Schweiz). 

Degradierungen  und  Entlassungen  wegen  Trunkenheit  im  Dienst 
sind  ofters  vorgekommen,  eine  zuverlassige  Statistik  liber  diese  Falle 
besteht  jedoch  nicht. 

Vorsitzender  des  Vereins  ist  Herr  Karl  Weber,  St.  Gallen,  Greifen- 
strasse,  14. 

Der  ungarische  Handelsminister  hat  im  Interesse  der  Sicherheit 
des  Eisenbahndienstes  den  im  Betriebe  tatigen  Angestellten  der 
Staatsbahnen  den  Genuss  alkoholischer  Getranke  wahrend  des 
Dienstes  verboten.  Auch  soil  nach  Anordnung  des  Ministers  strenge 
darauf  geachtet  werden,  dass  niemand  in  angetrunkenem  Zustande 
den  Dienst  antritt. 

Vollige  Abstinenz  hinsichtlich  alkoholischer  Getranke  verlangt 
Canada.  In  Indien,  China,  Japan  und  Australien  gibt  es  keine  Tem- 
perenzvereine  fiir  Bahnangestellte,  jedoch  ist  in  Australien  dem  Per- 
sonal der  Besuch  der  Wirtschaften  verboten.  Auch  in  Neu-Seeland 
bestehen  sehr  strenge  Bestimmungen.  Anlasslich  eines  vor  einigen 
Jahren  in  Neu-Seeland  gehaltenen  Eisenbahn-Kongresses  hat  Sir 
Joseph  Ward  alle  Eisenbahn-Wirtschaftslizensen  mit  Ablauf  der 
betr.  Vertrage  aufgehoben.  Jetzt  sind  weder  in  den  Bahnhofsbiiffets, 
noch  in  den  Speisewagen  des  ganzen  Staatsgebietes  alkoholische  Ge- 
tranke erhaltlich. 

Ueber  Amerika  bringe  ich  keine  Daten,  da  liber  die  dortigen  Ver- 
haltnisse  von  anderer  Seite  berichtet  werden  wird. 

Ich  bin  mir  sehr  wohl  bewusst,  dass  d^s  vorliegende  Material  nicht 
vollstiindig  ist,  es  fehlen  verschiedene  Lander;  fiir  Uebermittlung 
weiteren  Materials  wiirde  ich  sehr  dankbar  sein. 


LEGAL    PROVISION    FOR    RESTRICTION    OF    ALCOHOLISM    AMONG 
EMPLOYEES  OF  COMMON  CARRIERS  IN  THE   UNITED   STATES. 

Prof.  Reid  Hunt,  United  States  Public  Health  Service. 

More  than  30  States,  the  Canal  Zone,  and  Porto  Rico  have  laws 
restricting  the  use  of  alcoholic  beverages  by  railway  employees; 
many  of  these  laws  date  from  1890  or  earlier.  In  several  States 
similar  laws  exist  in  regard  to  electric  railways  and  to  street  cars, 
whether  j^ropelled  by  electricity  or  drawn  by  horses.  A  smaller 
number  of  States,  about  9,  have  similar  regulations  in  regard  to  the 
drivers  of  stage  coaches,  cabs,  and  other  vehicles,  and  6  have  such 
laws  relating  to  emploj^ees  of  steam  and  sailing  vessels,  canal  boats, 
etc.  California  has  a  law  relating  to  the  use  of  alcohol  by  automobile 
and  motorcycle  drivers. 

Among  the  classes  of  emplo3'ees  upon  whom  specific  restrictions 
are  laid  in  the  different  States  are  baggage-masters,  brakemen,  bridge 
tenders,  conductors,  train  dispatchers,  engineers,  firemen,  flagmen, 
signalmen,  switchmen,  and  telegraph  operators;  in  many  cases  the 
restrictions  apply  to  all  employees.  In  the  case  of  boats,  the  captain 
and  pilot  are  usually  mentioned  specifically;  in  the  case  of  other 
vehicles,  the  driver  or  motorman  is  usually  mentioned. 

The  most  common  form  of  restriction  (24  States)  is  the  making  it 
a  misdemeanor,  punishable  by  fine  or  imprisonment,  or  both,  for 
any  of  the  employees  to  be  intoxicated  while  engaged  in  the  discharge 
of  duties.  In  two  or  three  States  it  is  made  a  felony  if  any  employee 
causes  death  or  injury  while  intoxicated.  In  Michigan  and  Vermont 
the  employment  of  anyone  who  uses  intoxicating  drinks  as  a  bever- 
age is  forbidden.  In  some  others  (New  York  and  Ohio) ,  the  employ- 
ment of  anyone  addicted  to  their  intemperate  use  is  prohibited,  and 
the  railway  is  liable  to  a  fine  for  employing  anyone  addicted  to  the 
excessive  use  of  alcohol.  The  latter  provision  relating  to  the  em- 
ployment of  drivers  of  coaches,  cabs,  and  other  vehicles,  is  in  force 
in  several  States.  The  railway  is  frequently  held  specifically  liable 
for  all  damages  entailed  by  the  negligence  of  an  intoxicated  employee. 

Several  States  prohibit  the  drinking  or  the  carrying  of  liquor  on 
the  locomotive  cab  or  any  other  part  of  the  train,  except  in  a  dining, 
buffet,  or  private  car.  The  prohibition  laws  of  several  States  pre- 
vent the  sale  of  liquors  on  trains  in  those  States. 

It  is  well  known  that  many  railways  have  regulations  of  their  own 
in  regard  to  the  use  of  alcohol  by  their  employees;  frequently  the 
regulations  antedate  the  laws.  In  order  to  obtain  further  informa- 
tion on  this  subject,  letters  were  addressed  to  a  number  of  railways 
operating  in  all  parts  of  the  United  States.  In  all  cases  the  replies 
indicated  that  these  regulations  are  almost  invariably,  perhaps  inva- 
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riably.  more  stringent  than  the  legal  requirement.  The  most  fre- 
quent form  of  these  regulations  is  as  folloAvs :  "  The  use  of  intoxi- 
cants by  employees  while  on  duty  is  prohibited.  Their  use,  or  the 
frequenting  of  places  where  they  are  sold,  is  sufficient  cause  for  dis- 
missal.*' This  seems  to  represent  the  minimum  requirement  on  the 
part  of  most  of  the  American  railways.  A  number  require  total  ab- 
stinence, both  on  and  oif  duty,  on  the  part  of  all  employees  charged 
in  any  way  Avith  the  direction  or  operation  of  trains;  in  other  cases, 
this  rule  applies  to  all  of  the  employees.  Other  railway  companies 
require  total  abstinence  on  the  part  of  their  employees  when  on  duty, 
and  state  that  preference  is  given  to  those  who  abstain  from  alcohol 
under  all  circumstances. 

No  distinction  seems  to  be  made  bj^  the  American  railvvays  between 
malt  and  distilled  liquors. 

In  many  cases  these  rules  have  been  operative  for  many  years,  and 
there  is  reason  to  believe  that  they  are  very  generally  enforced,  espe- 
cially in  the  case  of  those  engaged  in  any  way  in  the  operation  of 
trains. 


THE  PBOTECTION  OF  RAILROAD  PASSENGERS. 

Hexry  M.  Bbacken,  M.  D.,  Secretary  and  Executive  Officer,  Minnesota  State 

Board  of  Health. 

Under  the  head  of  protection  of  railroad  passengers  we  are  ex- 
pected to  deal  with — 

(1)  Protection  against  disease. 

(2)  Protection,  to  some  extent  at  least,  against  discomfort. 

The  passenger  is  constantly  under  some  risk,  so  far  as  relates  to 
communicable  diseases,  because  of  (a)  conditions  for  which  the  trav- 
eling public  are  responsible,  {b)  conditions  for  which  the  railroad 
officials  are  responsible. 

The  traveling  public  spreads  disease  because  of  ignorance,  indif- 
ference, or  selfishness.  Ignorance  of  the  public,  as  it  relates  to  com- 
municable diseases,  may  be  divided  into  excusable  and  nonexcusable. 
Excusable  ignorance  has  to  do  with  the  unknown  carrier;  nonex- 
cusable ignorance,  Vr'ith  the  known  carriers,  or  with  those  who  know 
they  are  ill  but  have  not  taken  the  trouble  to  find  out  the  nature  of 
their  illness.  Undoubtedly,  many  travelers  are  carriers  of  some  one 
of  the  infectious  types  of  disease  without  any  reason  to  suspect  the 
fact.  Little,  if  anything,  can  be  done  to  protect  the  public  against 
these  people.  As  this  danger  exists  everywhere,  we  need  not  give  it 
special  consideration  in  discussing  the  dangers  of  railroad  travel. 

On  the  other  hand,  there  are  people  who  know  that  they  are  disease 
carriers,  and  yet  they  travel  without  taking  any  precautions  whatever 
looking  to  the  protection  of  others.     These  people  represent  one 
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group  of  travelers  who  are  indifferent  as  to  what  others  may  suffer 
through  their  negligence  or  selfishness,  or  both. 

Another  group  of  indifferent  and  selfish  people  are  those  who 
travel  while  knowingly  suffering  from  some  disease  such  as  measles, 
scarlet  fever,  diphtheria,  whooping  cough;  or  knowingly  take  chil- 
dren ill  with  one  of  these  diseases  on  a  railway  journey. 

The  group  of  ignorant  people  who,  knowing  they  are  sick,  do  not 
take  the  trouble  to  find  out  the  nature  of  their  illness,  has  an  illus- 
tration in  the  man  who  recently,  feeling  ill  and  even  having  an  erup- 
tion, did  not  take  the  trouble  to  call  a  physician,  but  started  on  a 
long  journey  by  rail  to  consult  a  world-renowned  group  of  surgeons 
as  to  his  illness.  It  was  not  until  he  had  traveled  on  three  distinct 
lines  of  railroads,  exposing  many  people,  both  on  trains  and  at  trans- 
fer points,  that  he  was  recognized  by  a  traveling  health  officer  as  a 
case  of  smallpox. 

For  the  dangers  thus  far  enumerated  the  railroad  officials  can  not 
be  held  responsible,  unless  perhaps  the  jwsition  should  be  taken  that 
a  conductor  or  porter  might  at  least  suspect  a  case  of  smallpox  or 
other  eruptive  disease  and  have  a  physician  called  to  the  train  at  the 
next  station  in  order  that  the  suspicion  might  be  cleared  up. 

It  is  to  health  organizations  that  we  must  look  for  protection 
against  all  of  the  foregoing  conditions.  A  well-organized  health 
community  should  know  of  nearly  all,  if  not  all,  of  the  patients  suf- 
fering from  a  communicable  disease,  or  of  a  carrier  of  a  disease  from 
which  the  patient  is  convalescing,  and  should  prevent  such  an  indi- 
vidual from  traveling.  It  is  for  the  people  themselves  to  demand 
protection  against  such  conditions  and  to  insist  on  properly  equipped 
and  organized  health  authorities  everywhere. 

Eailroad  officials  are  responsible  for  some  of  the  infections  of 
jDassengers.  When  a  railroad  company  takes  the  supply  of  drinking 
water  for  the  cars  or  stations  from  a  questionable  source;  when  it 
furnishes  the  passengers  with  a  common  drinking  cup ;  when  it  has 
toilet  closets  in  stations  or  on  trains  unprotected  from  flies ;  when  it 
permits  swarms  of  the  "  typhoid  fly  "  in  its  waiting  rooms,  dining 
rooms,  and  restaurants;  when  it  carries  a  large  number  of  "  typhoid 
flies  "  on  its  trains,  it  is  guilty,  for  it  is  endangering  the  lives  of  the 
traveling  public.  All  of  these  sins  of  omission  and  commission  are 
Common  with  the  railroad,  on  the  American  continent  at  least. 

Let  us  consider  specifically  some  of  the  dangers  to  which  the  travel- 
ing public  is  exposed,  and  let  us  begin  with  the  fly.  This  filth  car- 
rier is  everywhere  during  the  summer  months.  It  may  be  difficult 
to  protect  the  stations,  but  if  the  station  closets  are  properly  con- 
structed and  cared  for,  if  the  stations  are  kept  clean,  if  the  breeding 
places  for  flies  about  the  station  are  cut  off,  if  the  toilets  and  stations 
are  properly  ventilated  and  screened,  if  flytraps  are  provided,  and  if 


216      SECTION   VII.    HYGIENE   OF   TKAFFIC   AND   TRANSPORTATION. 

the  stations  are  properly  policed,  the  fly  nuisance  will  be  reduced  to 
a  minimum. 

As  for  trains,  if  the  ordinar}'  day  coach  is  properly  cared  for  it 
will  not  be  oversupplied  with  flies.  There  is  absolutely  no  excuse  for 
the  presence  of  flies  on  a  vestibuled  train,  for  this  is  (or  should  be) 
screened  from  one  end  to  the  other.  Yet  the  fly  is  a  common  pas- 
senger on  the  trains  de  luxe  in  this  country.  Not  long  since  I  started 
westward  from  Chicago  at  10  p.  m.  on  one  of  the  best  transcontinental 
trains.  The  following  morning  there  were  flies  everywhere  on  this 
vestibuled  train — in  the  sleeping  car,  in  the  dining  car — and  yet 
there  were  screens  on  all  of  the  windows  and  screen  doors  at  either 
end  of  the  dining  car.  Where  did  the  flies  come  from?  Surely  not 
from  the  outside.  They  were  on  the  train  when  it  left  Chicago  at 
10  p.  m.  They  may  not  have  been  as  dangerous  from  the  typhoid- 
fever  point  of  view  as  the  outside  fly,  for  they  may  have  been  train 
bred.  Nevertheless,  they  had  no  business  on  the  train.  If  a  few  flies 
board  the  train  while  in  transit  they  should  be  disposed  of  at  the 
cleaning  yards;  in  fact,  the  few  flies  entering  the  train  should  be  dis- 
posed of  by  the  porters  before  reaching  the  terminal  station.  The 
condition  above  described  is  by  no  means  exceptional.  The  fly  nui- 
sance on  trains  is  constantly  referred  to  by  observing  travelers.  It 
was  apparent  on  the  "  specially  equipped  limited  train  "  on  which  I 
traveled  from  Chicago  to  this  city  last  week.  Who  is  to  blame  for 
such  conditions?  The  railway  company,  through  its  officials,  without 
doubt.  All  dining  cars  should  have  screen  doors  at  either  end,  and 
in  addition  should,  if  necessary,  have  flytraps  on  the  car  platforms 
within  the  vestibule.  More  care  should  be  given  to  the  cars  at  the 
cleaning  yards,  and  the  train  crews  should  be  required  to  aid  in 
keeping  the  train  free  from  flies.  Flies  are  a  real  source  of  danger 
on  the  train. 

Much  has  been  said  of  the  dangers  from  the  common  drinking  cup. 
These  are  real  dangers,  and  should  be  guarded  against  on  trains  and 
in  stations,  but  the  so-called  sanitary  drinking  fountain  with  a  cup- 
like arrangement  which  holds  the  residue  water  from  the  last  drinker 
is  no  improvement  over  the  common  drinking  cup.  In  fact,  it  is 
worse,  for  with  the  cup  the  person  drinking  only  touches  the  edge  of 
the  cup,  while,  with  these  faulty  fountains,  the  person  drinking 
actually  puts  the  mouth,  and  sometimes  even  a  part  of  the  face,  into 
the  water  that  is  left  by  the  last  person  drinking.  These  faulty 
fountains  are  seen  in  many  of  our  stations  and  in  other  public  places. 
Much  has  been  said  about  the  dangers  from  excreta  deposited  on  the 
roadbed.  This  is  probably  not  a  source  of  danger  to  the  traveling 
public,  unless  through  the  flies  that  may  pass  from  the  excreta  to  the 
train,  but  it  is  a  source  of  danger  to  the  people  by  the  roadside, 
either  through  fly  or  water  infection,  and  should  be  suppressed. 
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Much  has  been  said  also  about  the  danger  of  infection  from  the 
traveling  consumptive.  This  has  probably  been  overstated.  The  con- 
sumptive should,  of  course,  not  use  a  common  drinking  cup,  and  the 
sputum  should  be  properly  cared  for.  The  careful  consumptive  is 
not  going  to  spread  disease  while  traveling,  and  all  traveling  con- 
sumptives should  in  this  enlightened  age  be  careful. 

As  to  the  discomforts  of  travel  for  which  the  railroad  companies 
are  responsible,  some  sanitarians  of  the  present  day  would  say  we 
had  nothing  to  do  with  such  things.  Yet  some  discomforts  are  di- 
rectly associated  with  the  spread  of  disease  (the  fly  nuisance,  for 
instance),  while  others,  by  lowering  the  resistance  of  the  traveler, 
.tend  to  favor  infection.  We  are  told  that  a  badly  ventilated  car  is 
not  in  itself  a  cause  of  disease,  yet  any  careful  observer  knows  that 
the  physical  condition  of  the  traveler  is  influenced  by  the  atmosphere 
of  a  stuffy  car.  We  are  told  that  the  air  of  the  closed  lower  berth  is 
good,  but  many  travelers  have  not  only  a  sense  of  oppression  and 
discomfort  while  sleeping  in  the  closed  lower  berth,  but  experience 
actual  sickness  on  the  following  morning — a  sickness  that  would  not 
have  been  present  had  the  traveler  slept  in  a  well-aired  room  the 
night  before.  The  so-called  "  fresh-air  fiend  "  knows  that  a  night's 
rest  in  the  open  is  best ;  that  a  sleeping  porch  is  next  best ;  that  the 
room  with  open  windows  is  next  best ;  that  the  closed  sleeping  room 
is  undesirable ;  and  that  the  closed  lower  berth  is  the  limit  for  decent 
people  as  a  sleeping  place.  Let  those  who  have  presented  strong  argTi- 
ments  against  dangers  from  vitiated  air  in  the  lower  berths  of  sleep- 
ing cars  or  the  dangers  from  an  excess  of  carbon  dioxide,  not  stop 
with  the  destruction  of  our  beliefs,  but  tell  us  what  the  real  trouble  is 
and  then  impress  upon  those  responsible  for  the  unsatisfactory  condi- 
tions in  the  lower  berths  the  need  of  securing  a  remedy. 

Wliile  railroad  officials  have  their  share  of  responsibility  in  connec- 
tion with  the  protection  of  the  passengers,  the  whole  burden  must  not 
be  placed  upon  them.  It  is  time  for  the  people  to  awaken  to  a  knowl- 
edge of  their  share.  Public  health  of  to-day  is  prevention  rather 
than  punishment.  The  people  are  the  ones  who  reap  the  benefits  of 
good  sanitary  laws.  It  is  for  them  to  demand  the  passage  of  such 
laws  and  then  to  assist  in  their  enforcement. 


THE  NECESSITY  FOR  THE  MAINTENANCE  OF  SANITARY  DEPART- 
MENTS BY  COMMON  CARRIERS  AND  THE  DUTIES  THAT  WOULD 
BE  PERFORMED  BY  THOSE  DEPARTMENTS. 

Dr.  Akthtjk  M.  Hume,  Chief  Surgeon,  Anu  Arbor  Railroad.  Owosso,  Mich. 

.  In  the  short  paper  that  I  shall  present  to  you.  nothing  classical 
or  savoring  of  scientific  research  or  discovery  will  appear.  I  believe 
that  conditions  exist  all  over  this  and  perhaps  many  other  countries 
which  are  inimical  to  the  health  and  well-being  of  its  people.    These 
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or  similar  conditions  have  existed  almost  from  time  immemorial,  and 
to  this  day  no  adequate  remedy  has  been  devised  or  effectively  applied. 

Sanitation  is  defined  as  "  the  devising  and  applying  of  measures  for 
promoting  and  preserving  public  health,"  and  is  the  gospel  of  cleanli- 
ness. It  teaches  that  hygienic  salvation  for  mankind  is  found  in  clean 
air  to  breathe,  clean  water  to  drink,  clean  food  to  eat,  and  clean  living 
of  life. 

The  devising  of  health-promoting  measures  is,  however,  only  one  of 
the  minor  problems  of  sanitation;  another — and  often  the  gre;iter 
problem — is  the  practical  application  of  such  measures  to  the  abate- 
ment of  existing  unhealthful  conditions.  All  of  these  problems  have 
been  met  and  studied  and  many  of  them  successfully  solved,  so  that 
modern  invention  has  produced  equipment  and  methods  whereby 
there  is  now  insured  to  house  dwellers,  even  in  the  crowded  large 
cities,  a  plentiful  supply  of  good  water,  good  air,  reasonably  clean 
food,  and  the  removal  of  noxious  waste  and  excreta ;  and  he  who  is 
not  a  house  dweller,  but  lives  in  the  open,  has  but  to  help  himself 
from  nature's  bountiful  supply  of  all  that  man  requires  for  his 
natural  existence. 

While  science,  humanitarianism,  and  legislation  have  thus  fur- 
nished to  the  individual  of  all  classes  protection  against  disease- 
engendering  conditions  in  both  his  home  and  occupational  life,  but 
little  progress  has  been  made  in  transportation  sanitation. 

Speaking  more  specifically  of  American  conditions  and  of  our  larger 
railway  lines,  we  may  call  this  our  "  world  on  wheels."  It  is  in  rail- 
way coaches  that  a  large  percentage  of  our  people  live ;  there  they  eat 
and  drink  and  sleep ;  some  are  born  there  and  many  die  there.  For 
many  years  these  car  dwellers  have  been  demanding  that  their  mov- 
ing homes  should  have,  at  least,  the  sanitary  necessities  of  the  modern 
dwelling  house,  and  most  of  our  railway  lines  have  been  endeavoring 
to  compl}^  with  such  demands. 

Modern  methods  and  appliances  quite  positively  insure  to  the  300 
or  400  guests  of  the  public  house  or  hotel  a  plentiful  supply  of  good 
air  of  proper  temperature,  good  water,  pure,  well  kept,  and  well 
prepared  food,  and  a  safe  disposal  of  waste  and  excreta.  Sanitary 
science  has  not  yet  solved  the  problems,  however,  of  providing  for 
the  300  or  400  occupants  of  a  transcontinental  railway  train,  flying 
across  the  face  of  the  earth  at  50  miles,  an  hour,  and  subject  to  the 
greatest  variations  of  altitude,  temperature,  climatic,  and  physical 
conditions,  an  always  proper  supply  of  good  air,  an  always  pure  water 
to  drink  and  pure  food  to  eat,  and  particularly  a  proper  method  of 
waste  disposal. 

State  legislatures  and  other  lawmaking  bodies  have  enacted  laws 
requiring  of  common  carriers  better  sanitary  conditions,  but  with  no 
thought  or  knowledge  of  the  problems  involved  in  the  production  of 
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those  better  conditions,  and  often  demanding  action  which  if  complied 
with  would  make  matters  worse  instead  of  better.  Transportation 
companies  have  endeavored  to  comply  with  these  requirements,  but, 
proceeding  by  faulty  methods,  have  been  mainly  successful  only  in 
expenditure  of  money.  Wherein  lies  the  blame  for  these  bad  condi- 
tions not  corrected,  and  upon  whom  should  rest  the  responsibility 
for  this  work  not  done  ? 

No  great  civic  reform  has  been  attained  or  material  progress  made, 
except  as  a  public  sentiment  that  demanded  something  good-,  carried 
with  it  or  supplied  a  practicable  plan  whereby  the  demand  might  be 
satisfied.  That  better  sanitary  conditions  should  prevail  with  our 
passenger  transportation  lines  may  be  conceded  without  argument, 
but  who  is  it  that  will  recognize  the  obstacles  in  the  way  and  set  about 
overcoming  them? 

In  the  solution  of  these  many  problems  there  is  a  clear  call  for  the 
specializing  railway  sanitarian — a  man  who  has  added  to  his  scientific 
education  and  training  a  working  knowledge  of  car  building,  road- 
way building,  and  maintenance,  motive  engineering  and  traffic  oper- 
ation. Without  this  special  knowledge  and  training  he  is  near  help- 
less in  railway  sanitary  work,  but  properly  equipped  he  may  be  a 
power  for  progress.  As  an  instance  of  what  may  be  accomplished 
by  the  specialist,  we  may  mention  the  advanced  ideas  of  car  ventila- 
tion adopted  and  successfully  worked  out  by  the  Pullman  Co.  under 
the  direction  of  its  able  superintendent  of  sanitation.  That  every 
transportation  line  of  consequence  must  maintain  a  well-equipped 
sanitary  department,  in  charge  of  a  competent  railway  or  marine  sani- 
tarian, is  clearly  a  necessity  if  there  is  to  be  obtained  for  the  common- 
carrier  companies,  for  their  patrons,  and  for  all  the  people  the 
largest  measure  of  benefits  at  a  minimum  of  cost 

Let  us  now  consider  some  of  the  duties  to  be  performed  by  the 
sanitary  departments  of  common  carriers,  many  of  which  would  be 
largely  administrative  and  in  the  line  of  a  practical  application  of 
scientific  methods. 

Such  departments  should  have  supervision  of  water  supply  in 
stations  and  cars;  air  supply,  heating  and  ventilation  of  cars  and 
stations;  food  supply  on  dining  cars  and  at  eating  stations;  disposal 
of  waste  and  excreta — a  problem  that  has  never  yet  been  satisfac- 
torily solved;  cleaning  and  cleanliness  of  cars  and  stations;  the  pre- 
vention of  car  pollution  by  spitting,  and  of  track  and  roadway  pollu- 
tion by  excreta  and  improper  drainage;  transportation  of  diseased 
passengers  (which  every  common  carrier  must  at  times  accept)  and 
the  protection  of  the  public  therefrom.  All  of  these  duties  and  many 
others  are  those  of  the  railway  sanitarium,  and  their  performance 
demands  special  knowledge  and  technique  of  operation. 
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No  legislature  gaii  enact  a  safe  and  sane  sanitary  law,  except  as 
that  law  emanates  from  a  bod}'  competent  to  deal  with  the  problems 
involved;  and  no  health  law  can  be  effectively  enforced  except  through 
men  or  organizations  competeiit  to  judge  of  the  practicability  of 
methods  and  the  value  of  results.  In  order,  therefore,  that  sanitary 
laws  affecting  interstate  railway  operation  may  produce  good  results, 
and  in  the  absence  of  a  legally  established  national  health  bureau  or 
department,  all  railway  sanitary  laws  should  originate  with  the  State 
board  of  health,  be  enacted  by  the  proper  lawmaking  body  of  the  State 
(or,  as  a  Board  regulation,  be  given  the  force  and  effect  of  law) ,  and 
administered  by  the  State  health  board. 

There  would  yet  remain  the  necessity  that  State  and  provincial 
boards  of  health  should  secure,  by  conference  and  cooperation,  practi- 
cally uniform  sanitary  regulations  governing  interstate  railway  oper- 
ation, for  in  no  other  way  can  the  work  of  these  boards  and  of  the 
railway  sanitarian  be  made  most  effective. 


FOOD,    WATER,   AND   ICE   SUPPLIES   IN   RAILWAY   STATIONS   AND 

RAILWAY    TRAINS. 

Dr.  S.  J.  Ceumbixe,  Secretary  State  Board  of  Health  of  Kansas,  Topeka. 

The  history  of  the  progress  of  civilization,  particularly  in  the  west- 
em  half  of  the  United  States,  would  be  incompletely  written  were 
not  a  large  place  given  to  the  part  that  the  great  railway  systems  play 
in  the  settlement  of  the  country  and  in  the  development  of  her  agri- 
cultural and  commercial  interests.  Perhaps  no  greater  necessity  of 
modem  life  in  any  of  the  civilized  countries  exists  to-day  than  that 
of  our  present  transportation  companies,  chief  of  which  are  the 
great  railway  systems,  which  touch  almost  every  side  and  phase  of 
our  complex  social  and  commercial  life,  and  without  which  civiliza- 
tion would  be  set  back  a  century. 

It  has  usualh'  been  the  case  that  all  discoveries  of  general  use 
have  brought  with  them  certain  problems  for  solution,  and  the  great 
cormnon  carriers  have  in  like  manner  presented  new  problems  to  the 
sanitarians  and  conservationists  which  should  engage  the  serious  con- 
sideration and  attention  of  all  lovers  of  their  fellows. 

Formerly,  when  transportation  was  slow  and  difficult,  epidemics 
of  disease  were  not  readily  transmitted,  but  now  it  is  a  matter  of 
common  observation  and  knowledge  that  malignant  epidemics  of 
disease  in  any  portion  of  our  country  are  to  a  greater  or  less  degree 
a  menace  to  every  other  portion  by  reason  of  the  easy  and  ready  access 
through  the  great  transportation  lines. 

It  is  not  our  intention  in  this  paper  to  discuss  the  transmission  of 
disease  through  the  medium  of  the  common  carriers,  but  to  speak  of 
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some  of  the  difficulties  of  the  transportation  companies  in  furnishing 
food  and  water  supplies  to  the  millions  of  passengers  carried  on  their 
roads  annually,  and  to  point  out,  if  possible^,  the  sources  of  some  of 
the  danger  which  threaten  the  traveling  public  as  well  as  to  venture 
to  suggest  some  remedies  for  these  conditions. 

We  are  told  that  one  of  the  greatest  problems  confronting  an 
army  on  the  move  is  that  of  providing  it  with  proper  food  and  pure 
and  wholesome  water.  Every  great  railway  system  in  this  country 
has  every  day  such  a  problem  on  its  hands,  and  to  feed  this  army  with 
properh^  prepared  pure  food  and  to  furnish  it  with  uncontaminated 
water  in  its  dining  cars  and  railway  trains  is  a  task  of  no  mean 
proportions. 

At  the  outset  it  should  be  noted  that  in  the  dining-car  service  the 
mechanical  difficulties  of  the  car  itself  are  practically  insurmountable, 
and  thus  ideals  can  not  be  established  nor  should  they  be  expected. 
Food  products  are  necessarily  stored  in  compartments  within  a  few 
feet  of  a  red-hot  range,  and  access  to  the  source  of  supply  of  both 
food  and  water  in  many  instances,  and  particularly  in  the  desert 
country,  is  difficult  indeed.  It  necessarily  follows  that,  with  these 
mechanical  handicaps,  the  very  best  sanitary  arrangement  possible 
for  the  storing  of  food  products  should  be  designed  in  the  car  itself 
and  the  most  scrupulous  care  given  all  departments  by  the  manager 
in  charge.  In  so  far  as  possible  all  compartments  should  be  made  of 
material  that  can  be  readily  and  thoroughly  sterilized  by  live  steam. 
Removable  shelves  should  be  constructed  of  enameled  ware  or  of  some 
other  nonabsorbent  material,  and  the  most  careful  daily  inspection 
should  be  made  of  the  entire  car.  During  fly  season  all  windows  and 
doors  should  be  carefully  screened,  and  a  special  effort  made  before 
serving  meals  to  rid  the  car  of  all  flies  that  may  have  gained  access 
thereto  through  open  doors. 

The  practice  of  using  the  dining  car  as  a  sleeping  room  for  em- 
ployees is  one  that  should  be  discontinued  wherever  possible,  and  it  is 
the  belief  of  the  writer  that  much  of  the  prevailing  practice  could  be 
discontinued  if  an  effort  were  made  in  that  direction. 

Moreover,  the  lack  of  space  and  crowded  condition  of  the  car  should 
not  be  an  excuse  for  using  the  refrigerator  as  a  place  for  storing  the 
street  clothes  and  hand  satchel  of  the  chef  or  cooks,  as  has  been  found 
on  occasion.  Neither  should  the  long  distance  from  the  base  of  sup- 
plies be  a  satisfactory  excuse  for  the  serving  of  tainted  or  spoiled 
meats,  fowl,  or  fish,  as  has  also  been  found  on  a  number  of  occasions. 

Since  most  of  the  States  now  have  food  and  drugs  laws,  which 
carry  with  them  provision  for  inspection  of  places  where  foods  are 
prepared  and  served,  the  places  above  alluded  to  have  been  brought 
under  State  inspection,  and  there  is  no  longer  any  reason  why  any- 
thing but  reasonably  sanitary  conditions  should  exist. 


222      SECTION   VII.    HYGIENE   OF   TRAFFIC   AND    TRANSPORTATION. 

It  is  argued  that  the  dining-car  service  throughout  the  country 
is  quite  generally  conducted  at  a  loss  to  the  company,  and  it  is 
altogether  likely  that  in  the  main  that  statement  is  true,  yet  it  is 
a  necessary  part  of  the  modern  equipment,  and  the  traveling  public 
is  entitled  to  have  places  where  food  products  are  prepared  and 
served  that  are  above  any  suspicion  of  unhealthful  conditions. 
Senders  of  foods  and  drinks  at  railway  eating  houses  and  stations 
should  be  held  to  the  strictest  degree  of  accountability  as  to  the 
purity  and  the  whoiesomeness  of  their  wares,  for  the  difficulties  that 
:apply  to  dining-car  service  do  not  obtain  at  those  places;  moreover, 
passengers  ordinarily  do  not  have  the  opportunity  of  choice  as  to 
foods  that  are  serA-ed  at  such  places,  being  compelled,  as  a  rule,  to 
take  what  is  served  them,  which  emphasizes  the  necessity  of  the 
strictest  sanitary  measures  in  the  production,  j^reparation,  and  ser\'- 
ing  of  foods  at  railroad  stations. 

.  During  the  past  few  years  the  attention  of  health  officers  and  of 
the  public  in  general  has  been  focused  upon  the  quality  and  purity 
of  the  water  served  on  railway  trains  and  in  other  public  places, 
as  well  as  upon  the  method  of  dispensing  such  water  to  the  public. 
From  investigations  made,  the  bacterial  findings  on  public  drinking 
cups  have  been  of  such  a  character  as  to  condemn  the  public  cup 
as  being  a  menace  to  public  health,  and  thus  to-day  the  majority  of 
the  States  have,  through  order  or  by  enactment  of  law,  caused  to  be 
abolished  the  public  drinking  cup  on  railway  trains  and  in  public 
coaches  of  their  respective  States.  There  yet  remains  the  problem 
.of  the  purity  of  the  water  ordinarily  served  on  railway  trains  and  in 
Tailway  stations,  and  it  is  of  this  phase  of  the  question  that  the 
Kansas  State  Board  of  Health  has  set  itself  to  find  a  solution. 

Early  in  May  the  writer  requested  Prof.  N.  P.  Sherwood,  of  the 
University  of  Kansas,  to  secure  a  large  number  of  samples  of  drink- 
ing water  drawn  direct  from  the  coolers  of  trains  operating  in 
Kansas  for  examination  as  to  potability.  Prof.  Sherwood's  report 
is  given  as  a  part  of  this  paper,  and  is  as  follows : 

At  the  request  of  Dr.  S.  J.  Crumbine,  secretary  of  llie  Kansas  State  Board  of 
Health,  an  examination  of  the  drinking  water  on  the  trains  that  operate  in 
or  through  Kansas  was  begun  on  May  23,  3912,  at  the  Kansas  City  Union  Sta- 
tion. A  similar  examination  was  made  at  Wichita  on  May  29  and  30.  Fifty- 
five  samples  were  taken  at  Kansas  City  from  ti'aius  on  the  Frisco,  Santa  Fe, 
Missouri.  Kansas  &  Texas,  Rock  Island,  Missouri  Pacific,  Burlington,  and 
tJuion  Pacific  Railroads.  The  samples  were  plated  on  plain  agar  immediately 
after  collection,  and  a  set  of  six  fermentation  tubes  containing  Jackson's 
lactose  bile*  were  also  inoculated.  Five  of  these  tubes  were  each  inoculated 
with  1  cubic  centimeter  of  the  sample  of  water,  and  10  cubic  centimeters  of  the 
sample  was  planted  into  one  large  fermentation  tube.  This  was  done  in  order 
to  determine  approximately  how  many,  if  any,  B.  coli  were  present".  These  plates 
and  tubes  were  then  incubated -for  24  hours  at  37°  C,  and  counts  made. 

There  are  present  even  in  good  drinking  water  a  few  harmless  bacteria,  the 
number   varying   largely   with   the  source   of  supply.     These   harmless   water 
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bacteria,  however,  thrive  best  at  room  temperature  and  are,  as  a  rule,  inhibited' 
when  incubated  at  37°  C,  or  body  temperature. 

Mathews,^  in  1893,  showed  tliat  in  streams  presumably  exposed  to  iX)llution 
the  count  at  37°  C.  was  in  the  neighborhood  of  100  per  cubic  centimeter,  while 
lor  unpolluted  water  from  wells,  springs,  and  taps  the  count  was  under  80 
per  cubic  centimeter.  Gage'  has  shown  that  for  clean,  unpolluted  water  the 
number  of  organisms  developing  at  37°  C.  is  quite  small,  being  as  a  rule  imder 
50  per  cubic  centimeter,  while  for  polluted  water  the  count  is  high.  Too  much 
stress  must  not  be  laid  upon  the  count  alone,  yet  one  can  get  some  idea  as  to 
whether  the  water  is  at  least  clean  or  dirty  by  the  number  of  bacteria  develop-, 
ing  at  the  body  temperature.  : 

For  a  long  time  bacteriologists  considered  that  the  character  of  a  water 
could  be  determined  by  the  number  of  bacteria  developing  on  agar  and  gelatin. . 
Eventually,  bacteriologists  realized  that  the  quality  or  kind  of  bacteria  present, 
as  well  as  the  quantity,  is  of  prime  importance.     The  customary  qualitative- 
test  made  on  any  sample  of  water  is  one  to  determine  whether  B.  coli  is  present ' 
and,  if  so,  in  what  quautity.     A  test  is  made  for  this  particular  intestinal 
organism  because  if  it  is  present  it  is  easily  found  and  identified,  and  since  it 
is  a  normal  inhabitant  of  the  colon  or  large  intestine  of  warm-blooded  animals 
it  indicates,  when  present  in  sufficient  quantity — i.  e.,  one  per  cubic  centimeter 
or  more — pollution  with  animal  waste.    In  England,  where  the  sewage  is  much 
more  concentrated  than  in  America,  sewage  streptococci  are  looked  for  In  a 
water  examination  instead  of  B.  coli.    The  English  argue,  with  reason,  that 
the  sewage  streptococci  are  more  delicate  than  B.  coli,  and  hence  their  presence; 
in  a  water  is  a  certain  indication  of  recent  sewage  pollution.     In  these  exami-  • 
nations  streptococci  were  looked  for,  as  well  as  B.  coli.    Daniel  D.  Jackson,  in- 
Journal  of  Infectious  Diseases,  March,  1907,  defines  B,  coli  as  an  organism 
capable  of  fermenting  both  dextrose  and  lactose  with  the  production  of  COa' 
and  hydrogen,  which  does  not  liquefy  gelatin  in  14  days,  and  which  is  mor-; 
phologically  a  rod.  ' 

It  is  a  well-known  fact  that  ordinary  ox  bile  has  an  inhibitive  action  on 
the  majority  of  bacteria  outside  of  those  belonging  to  the  typhoid  and  colon 
groups;  also  that  comparatively  few  organisms  outside  the  colon  group  fer- 
ment lactose.  Hence  lactose  bile — ordinary  ox  bile  to  which  has  been  added 
1  per  cent  peptone  and  1  per  cent  lactose — is  a  medium  made  use  of  in  exam- 
ining a  water  for  B.  coli.  Measured  quantities  of  water  are  added  to  fermen- 
tation tubes  containing  lactose  bile,  and  if  B.  coli  is  present  the  lactose  will  be 
fermented  and  CO:  and  hydrogen  will  be  given  ofi'.  When  gas  showed  up  in 
any  of  the  fermentation  tubes,  confirmatory  tests  were  made  to  see  whether  it 
was  B.  coli  or  some  other  organism  that  was  causing  the  fermentation.  As  a . 
rule,  in  about  90  i>er  cent  of  the  cases  B.  coli  will  be  found  to  be  the  active  • 
agent.  Streptococcus  pyogenes  was  finally  identified  by  its  characteristic 
growth  on  blood  agar.  As  a  general  thing,  only  one  sample  was  taken  from 
each  train,  and  that  was  collected  from  the  chair  car  next  to  the  smokei*. 

The  results  of  the  work  done  at  Kansas  City,  Mo.,  and  at  Wichita,  Kans.,  are 
shown  in  the  tables  following. 
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Altogether  there  were  78  samples  takeu  from  trains,  and  in  order  to  simplify 
matters  these  have  been  rearranged  into  four  groups,  according  to  the  degree  of 
pollution,  beginning  with  the  worst  samples  in  Group  I  and  ending  with  the 
purest  water  in  Group  IV. 

Group  I  includes  5  samples,  all  of  these  samples  having  at  least  10  colon 
organisms  in  10  cubic  centimeters  of  water,  or  1  per  cubic  centimeter  of  water 
examined,  and  is  as  follows: 

Gboxjp  I. 


City. 

Sample 

No. 

t 
1 
"^No'"  !    Name  of  railroad. 

- 
Time. 

Arriv- 
ing or 
depart- 
ing. 

Date. 

Count 
per  cubic 

centi- 
meter on 

agar  at 
37°  C,  24 

hours. 

Ap- 
proxi- 
mate 
number 
B.  coli 
in  10 
cubic 
centi- 
meters. 

Kansas  Citv,Mo 
Wichita 

Do 

39 
0 

9 
12 
22 

110 
117 

517 

Union  Pacific 

Atchison,  Topeka  <fe 

Santa  Fe. 
Atchison.  Toneka  & 

0.  m. 
9.15 
8.20 

8.30 

10.46 

p.  m. 
9.20 

A. 
D. 

D. 

May   24 
May  29 

...do 

...do 

1,800 
1,200 

550 
500 

10 
10 

10 

Do 

Santa  Fe  (Engle- 
wood  Branch). 
506  i  Atchison.  TfinekaA 

10 

Do 

24 

Santa  Fe. 
Rock  Island 

May  30 

500 

10 

Group  II  includes  8  samples,  these  having  from  G  to  8  B.  coli  in  10  cubic 
centimeters  of  water. 

Gboup  II. 


City. 

Sample 
No. 

'no'°       ^^™®  "^ railroad . 

Time. 

Arriv- 
ing or 
depart- 
ing. 

Date. 

Count 
per  cubic 

centi- 
meter on 

agar  at 
37°C.,24 

hours. 

Ap- 
proxi- 
mate 
number 
B.  coli 
in  10 
cubic 
centi- 
meters. 

KansasCity,Mo 
Do.. 

1 

1  (  Rock  Island 

i 

111  1  Missouri  Pacific 

3  1  Atchison.  Tooeka  A; 

p.  m. 
11.15 

0.  m. 
8.15 
9.10 

9.20 
8.35 
9.50 

p.  m. 
1.30 

r,.  m. 
8.00 

D. 

D. 
D. 

A. 
D. 

May   23 

May  24 
...do 

...do 

May  29 
...do 

800 

1,000 
1,200 

950 
500 
050 

1,200 
400 

6 
8 

Do 

3 

6 

Do 

102 

1 

12 

518 

Santa  Fe. 

Missouri  Pacific 

Orient 

G 

Wichita 

6 

Do     

Rock  Island 

8 

Do 

Atehi.son.  Toueka  it 

A. 
D. 

...do 

Mav   30 

8 

Do 

1      Santa  Fe  (Engle- 
i      wood  Branch). 

2     Midland  Vallpv 

6 

Group  III :  There  are  14  samples  having  from  1  to  4  B.  coli  per  10  cubic 
centimeters  of  the  water.  In  2  of  them  Strepfococciis  iryogenes  as  well  as 
B.  coli  was  present.  ' 

Group  IV :  There  are  49  samples  in  which  uo  B.  coli  were  present  in  10  cubic 
centimeters  of  the  water. 
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In  Group  I  there  are  5  samples,  or  6.4  per  cent,  containing  10  colon  bacteria 
in  10  cubic  centimeters  of  the  water,  or  1  per  cubic  centimeter  with  bacterial 
counts  ranging  from  500  to  1,800  per  cubic  centimeter.  In  1  sample  B.  pyocya- 
neous,  the  green  pus  organisms  were  found  to  be  present.  Waters  in  this  group 
are  decidedly  unfit  for  drinking  purposes. 

In  Group  II  there  are  9  samples,  or  11.4  per  cent,  in  which  there  are  6  to  8 
colon  organisms  in  each  10  cubic  centimeters  of  the  water,  with  the  bacterial 
count  ranging  between  400  and  1,200  per  cubic  centimeter.  These  waters  are 
oi)en  to  strong  suspicion  and  should  not  be  drunk. 

In  Group  III  there  are  14  samples,  or  17.8  per  cent,  having  from  1  to  4  .B.  coU 
in  each  10  cubic  centimeters  of  the  water,  with  comparatively  high  counts. 

Of  the  49  samples  in  which  no  B.  coli  was  found,  22  of  them,  or  44.9  per  cent, 
show  counts  developing  at  body  temperature  of  over  350  bacteria  per  cubic 
centimeter,  and  18  of  these  have  500  or  more  bacteria  per  cubic  centimeter. 
Thirty-one  samples  show  counts  iinder  500  per  cubic  centimeter,  and  of  these 
27,  or  about  one-third  of  the  total  number  of  samples  examined,  are  under  350 
per  cubic  centimeter.  That  is,  if  we  attribute  any  significance — and  we  must — 
to  the  number  of  bacteria  developing  at  the  body  temperature,  and  adopt  even 
350  per  cubic  centimeter  as  a  dividing  line  between  clean  and  dirty  water,  we 
find  that  of  the  78  samples  examined  only  27,  or  about  one-third,  showed  them- 
selves to  be  sufficiently  clean  for  drinking  purposes. 

The  possible  sources  of  pollution  in  these  samples  of  water  may  be  grouped  as 
follows : 

1.  From  the  original  water  supply. 

2.  From  the  water  used  in  the  ice. 

3.  From  the  dirt  adhering  to  the  ice. 

4.  From  the  hands  or  person  of  the  individual  handling  the  ice. 

5.  From  the  buckets,  wheelbarrows,  or  tongs  used  in  cariying  and  handling 
the  ice. 

6.  From  carelessness  in  washing  the  tanks  as  to  thoroughness  and  as  to  kind 
of  water  used  in  washing.^ 

The  following  data  as  co  the  water  and  ice  furnished  passenger  trains  in 
Kansas  was  supplied  by  the  railroads  to  Dr.  Crumbine: 


Name  of  railroad. 

Station. 

Water 
or  ice. 

Source. 

Method  of  handling. 

Armourdale 

Water... 

Ice 

Water... 
Ice 

Railroad  plant 

Mimufacturing  plant. . 
1  WeU 

Buckets  and  tongs. 

Do      

Do. 

Do 

Tongs. 

Water... 

Ice 

Water... 

Ice 

Water... 

Ice 

Water... 

Ice 

Water. . . 

Ice 

Water... 

Ice 

Water... 

Ice 

Water... 

Ice 

Water... 

Water... 

Ice 

Water... 
do 

City 

Manufactured 

Well 

Manufactured 

Railroad  plant 

Manufactured 

City 

Manufactured 

Buckets. 

McFarland 

Do    

Do. 

Herington 

Do 

Tongs. 

Caldwell      

Do 

Buckets. 

Liberal 

Railroad  plant 

Manufactured 

Railroad  plant 

Manufactiu-ed 

City 

do 

Railroad  plant 

Manufactured 

Railroad  plant,  piped 

from  Glade. 
City 

Do 

Do. 

Pratt 

Do 

Do. 

Belleville 

Do 

Do. 

Goodland 

Do 

Do. 

Phillipsburg 

Missouri,     Kansas     A- 

Parsons 

Texas. 

Do 

Kansas  City 

City 

Junction  City 

. .  do 

Do....." 

Ice 

Water... 
Ice 

Io!a 

City 

Do 

Manufactured 
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Name  of  railroad. 


Union  Pacific  Ry. 


Orient  Ry 

Chicago,  Burlington  & 
Qulncy. 


St.  Louis  &  San  Fran- 
cisco. 


Missouri  Pacific . 


Station. 


Armstrong. 
Do 


Manhattan. 
Do.-.. 


Junction  City 
Do 

Solomon 

Do 


Salina.. 
Do 


EUis... 
Do 


Leavenworth . 
Do 


Onaga. 
Do 


Miltonvale . 

Do.... 
Belleville. . 

Do.... 
Beloit 

Do.... 
Plain  ville . . 

Do.... 
Wichita 

Do.... 
Concordia. . 

Do.... 
Atchison... 

Do.... 
Oberlin 

Do.--. 


St.  Francis , 

Do 

Ellsworth 

Do 

Wichita 

Do 

Beatunont  Junction 

Do 

Cherryvale 

Do 

Fort  Scott , 

Do 

Nevada,  Mo , 

Do 

Joplin,  Mo 

Do 

Butler,  Mo 

Do 

Madison , 

I         Do 

Kansas  City  (Cypress). 

Do 

I  Osawatomie , 

Do 

Council  Grove 

Do 

I  Topeka , 

i         Do 

Salina , 

Do 

I  Marquette 

I         Do 

I  Hoisington , 

Do 

Leavenworth , 

Do 

Seneca . 

Do 

Atchison 

1         Do 

I  Greenleaf , 

Do-.- 

I  Concordia , 

I         Do 


Water 
or  ice. 


Water. 
Ice 


Water. 
Ice 


Water. 

Ice 

Water. 
Ice 


Water. 
Ice 


Water. 
Ice 


Water. 
Ice 


Water. 
Ice 


Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 
Ice 


Source. 


Water. 
Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water., 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. 

Ice 

Water. , 
Ice 


City 

Natural  and  manufac- 
tured. 

Railroad  plant 

Natural  and  manufac- 
tured. 

City 

Natural  and  artificial. . 

Railroad  plant 

Natural  and  manufac- 
tured. 

Railroad  plant 

Natural  and  manufac- 
tured. 

Railroad  plant 

Natural  and  manufac- 
tured. 

Citv 

Natural  and  manufac- 
tured. 

Railroad  plant 

Natural  and  manufac- 
tured. 

Railroad  plant 

Natural  and  artificial . . 

Railroad  plant 

Manufactiued 

Railroad  plant 

Manufactured 

Railroad  plant 

Natural  and  artificial. . 

Railroad  plant 

Manufactured 

Railroad  plant 

Natural 

City 

Natural 

Railroad  plant 


Railroad  plant . 


Railroad  plant . 
Manufactured.. 

City 

Manufactured.. 
Enid  and  well . 
Manufactured.. 

City 

Manufactured.. 

City 

Manufactured.. 

City 

Manufactured.. 

City 

Manufactured. . 

City 

Manufactiued.. 

City 

River 

City 

Natural 

City 

Natural 

City 

Natural 

City 

Artificial 

City 

Artificial 

City 

Artificial 

Railroad  plant. 

Artificial 

City 

Artificial 

Cit^ 

Artificial 

City 

Artificial 

City 

Artificial 

City 

Artificial 


Method  of  handling. 


Buckets. 


Put  in    tanks    by 
roundhouse  men. 

Do. 


Tongs  and  buckets. 
Hooks  and  buckets 

Tongs. 


Trucks  and  tongs. 
Tongs. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Name  of  railroad. 


Station. 


Water 
or  ice. 


Source. 


Method  of  handliii 


Missouri  Pacific i  Prosser,  Nebr Water.., 


AK'liison,    Topeka    & 
Santa  Fc. 


Downs 

Do 

Stockton 

Fort  Scott 

Do 

Yates  Center — 

Do 

Eldorado 

Do 

Wichita 

Do 

McPherson 

I         Do 

!  Kanopolis 

1  Hardtner 

I  Coffey  viUe 

I         Do 

Conway  Springs. 

Do 

Arkansas  City... 

Do 

Roi)er 

Do 

Argentine 

Do 

Emporia 

Do 

Atchison 

Do 

Leavenworth. . . . 

Do 

Ottawa 

Do 

Chanute 

Do 

Cherry  vale 

Do 

Moline 

Do 

CoffevvUle 

Do 

Independence... 

Do 

Colony 

Do 

Cedarvale 

Do 

Strong  City 

Do 

Wichita 

Do 

EUinwood 

Do 

Barnard 

Do 

Salina 

Do 

Arkansas  City... 

Do 


..do.... 

Ice 

Water.. 
..do.... 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water. . 

Ice 

Water.. 

Ice 

Water.. 
..do.... 
..do.... 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

lee 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 

Ice 

Water.. 
Ice 


IJailway     company's 
well. 

.-..do 

Natural 

City 

....do 

Artificial 

WeU 

Artificial 

City 

Artificial 

City 

Artificial 

City 

Artificial 

Well 

do 

City 

Artificial 

City 

Artificial 

City 

Artificial 

WeU 

Artificial 

Company's  well 

Artificial 

City 

Artificial 

City 

Artificial 

City 

Artificial 

City 

Artificial 

Company's  well 

Artificial 

Melted  ice 

Artificial 

Company  supply 

Artificial 

City 

Artificial 

City 

Artificial 

Cistern 

Artificial 

Cistern 

Artiflcisil 

City 

Artificial 

City 

Artificial 

City 

Artificial 

City 

Artificial 

City 

Artificial 

City 

Artificial 


Tongs. 

Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 


All  the  sources  of  the  water  supplies  investigated  showed  them  to 
be  good,  potable  water;  inspections  of  the  ice  used  in  coolers  quite 
often  revealed  the  presence  of  dirt  in  artificial  as  well  as  in  natural 
ice.  Bacteriologists  tell  us  that  we  must  not  lay  too  much  stress  on 
a  body  temperature  count  alone.  Yet,  from  the  data  obtained  at 
Kansas  City,  it  will  be  noted  that  of  those  trains  watered  at  Kansas 
City  nearly  20  per  cent  had  counts  under  100  per  cubic  centimeter 
and  12  per  cent  had  counts  of  40  per  cubic  centimeter  or  less,  while 
the  source  of  supplies  showed  a  count  of  20  per  cubic  centimeter,  with 
no  B.  coli  present. 
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From  this  data,  and  after  making  a  sanitary  survey  of  conditions, 
it  seems  that  there  is  no  excuse  for  so  many  samples  having  a  body 
temperature  count  of  over  350  per  cubic  centimeter,  and  the  conclu- 
sions we  believe  to  be  fairly  drawn  are  that  these  high  counts  show 
carelessness  both  in  cleaning  the  coolers  and  in  handling  the  ice. 

Evidently  the  abolishment  of  the  common  drinking  cup  in  rail- 
road trains  will  not  of  itself  insure  a  wholesome  water  supply,  but 
very  definite  regulations  concerning  the  proper  cleansing  and  sterili- 
zation of  all  coolers  and  a  sanitary  method  of  handling  the  ice  or, 
better  still,  cooling  the  water  through  coils  covered  with  ice,  must  be 
insisted  upon  before  the  health  of  the  traveling  public  is  efficiently 
and  uniformly  safeguarded  from  infectious  water-borne  diseases. 

^Jour.  Iiifec.  Dis.,  March,  1906. 

^Technology  Quarterly,  VI,  241. 

'  A  study  of  the  uumbers  of  bacteria  developing  at  different  temperatures  and 
of  the  ratio  between  such  uumbers  with  reference  to  their  significance  in  the 
interpretation  of  water  analysis.  Biological  studies  by  the  pupils  of  William 
Thompson  Sedgwick,  Boston,  1906. 

DISCUSSION. 

Dr.  A.  J.  McCannel,  North  Dakota  :  About  a  year  ago  I  made  some 
study  of  the  subject  of  the  drinking  water  provided  for  the  general 
public  on  railway  trains.  I  corresponded  with  the  division  super- 
intendents of  several  large  railway  systems,  asking  them  about  the 
source  and  method  of  handling  of  the  drinking-water  supply  for 
their  trains.  In  a  large  percentage  of  cases  no  bacterial  or  chemical 
examinations  of  the  water  had  ever  been  made.  In  most  cases  no 
regular  examinations  were  made.  Most  of  the  water  supplied  was 
presumed  to  come  from  pure  sources,  but  there  were  a  few  wells 
reported  as  deserving  of  suspicion. 

Concerning  the  care  of  water  coolers,  nearly  all  were  reported  to 
be  washed  out  at  longer  or  shorter  intervals.  This  washing,  in  most 
instances,  is  just  a  rinsing  with  cold  water  and  a  whisk  broom,  or 
something  of  the  kind.  About  half  are  scalded  or  otherwise  disin- 
fected at  intervals  of  from  two  days  to  a  month.  Some  are  "  scalded 
when  needed,"  and  about  50  per  cent  not  at  all. 

The  railways  of  the  South  use  artificial  ice,  while  those  of  the 
North  use  the  natural  product.  We  are  all  familiar  with  the  han- 
dling of  ice  for  railway  trains.  It  is  cut  up  on  the  platform,  and  then 
stored  in  buckets  to  await  the  coining  of  the  train,  and  it  is  lucky 
indeed  if  it  reaches  the  water  cooler  without  picking  up  from  the 
hands  through  which  it  passes,  the  surrounding  air,  and  the  ever-pres- 
ent dog  much  that  is  not  good  to  drink. 

In  examining  samples  of  water  from  the  coolers  in  some  cases  I 
found  colon  bacilli  present  where  the  total  bacterial  count  was  very 
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small.  The  fact  that  most  of  the  water  in  the  cooler  comes  from 
melting  ice  would  account  for  the  low  bacterial  count,  and  this  would 
indicate  also  that  the  colon  bacilli  present  had  come  from  the  han- 
dling of  tlie  ice  on  its  way  to  the  cooler. 

The  remedy  for  this  contamination  of  water  is  to  have  the  coolers 
so  arranged  that  the  ice  is  not  placed  in  the  water,  but  is  used  only 
for  cooling  purposes.  This  is,  I  believe,  done  in  all  railway  post- 
oiEce  cars  by  order  of  the  Federal  Government,  and  it  should  be  done 
in  all  cars,  for  the  protection  of  the  general  public. 

Dr.  J.  W.  Kerr,  United  States  Public  Health  Service:  In  the 
United  States,  in  the  recent  past,  much  attention  has  been  directed 
to  governmental  regulation  of  railroads.  Laws  have  been  passed  to 
this  end  and  their  enforcement  has  become  one  of  the  great  activities 
of  the  Government.  One  might  suppose,  therefore,  that  further 
regulation  would  be  discouraged  by  the  great  railway  corporations, 
yet  a  representative  of  one  of  them  has  to-day  advocated  additional 
supervision  in  the  interest  of  safety  of  passengers  and  employees. 
The  service  to  which  I  belong  has  for  years  made  visual  examina- 
tions of  masters  and  pilots,  as  required  by  navigation  laws.  It  can 
not  bo  doubted  that  such  examinations  are  highly  beneficial,  and  it 
would  seem  to  me  that  careful  physical  and  mental  examinations  of 
railway  employees  having  to  do  with  the  handling  of  trains  in  in- 
terstate traffic  would  be  even  more  beneficial  and  should  be  required. 

Many  people  are  prone  to  overlook  the  improvements  that  have 
gone  on  in  railway  sanitation.  In  my  opinion,  the  railway  officials 
have  kept  abreast  of  the  general  public  in  this  matter,  and,  in  some 
directions,  they  have  been  ahead  of  it. 

As  we  have  just  heard,  the  Baltimore  &  Ohio  Railroad  and  others 
have  for  years  provided  rest  stations  and  organized  relief  for  their 
employees.  In  response  to  suggestions  and  demands,  the  Pullman  Co. 
has  made  many  sanitary  improvements.  I  believe  corporations  will, 
for  business  and  other  reasons,  cooperate  with  health  authorities 
in  putting  practical  measures  into  practice. 

As  people  become  better  educated  in  sanitary  matters  they  will 
demand  improved  conditions  and  get  them,  but  the  necessity  for  im- 
proved conditions  must  be  recognized,  and  it  is  one  of  the  immediate 
duties  of  the  health  authorities  to  teach  the  people. 

As  stated  yesterday  by  Judge  Clements,  there  can  be  no  doubt  that 
Congress  has  power,  under  the  Constitution,  to  legislate  for  the  im- 
provement of  insanitary  conditions,  when  the  necessity  of  such  legis- 
lation shall  have  been  impressed  upon  it.  The  collection  of  facts 
is  now  the  first  duty  of  Federal  and  State  authorities,  and  there  is 
provision  in  the  law  of  July  1,  1902,  whereby  they  can  meet  in  con- 
ference on  railway  sanitation,  and  devise  means  for  its  improvement. 


THURSDAY  AFTERNOON,  SEPTEMBER  26,  1912. 

THE   DISPOSAL   OF   SEWAGE   INTO   TIDAL   WATERS. 

George  A.    Sopee,   Ph.   D.,   President,    Metropolitan   Sewerage   Commission   of 

New   York. 

The  sanitary  pi^otection  of  tidal  harbors  against  sewage  is  one  of 
the  most  recent  subjects  to  engage  tlie  attention  of  sanitary  engineers. 
The  fact  that  the  tide  produces  oscillating  currents  often  makes  it 
impossible  to  discharge  sewage  into  the  water  with  the  certainty  that 
it  will  be  carried  promptly  away  from  the  place  where  it  originates, 
as  is  the  case  with  inland  rivers.  The  saltiness  of  the  water  adds 
difficulty  to  the  problem,  inasmuch  as  it  tends  to  make  the  sewage 
which  is  discharged  beneath  the  surface  of  the  water  rise  to  the  top, 
on  account  of  its  higher  specific  gTavity. 

Engineers  have  not  yet  given  the  subject  of  sewage  disposal  into 
tidal  waters  the  thorough  study  which  will  be  necessary  before  the 
many  physical,  chemical,  and  biological  questions  concerned  are  fully 
understood.  Because  of  the  existence  of  the  peculiar  problems  relat- 
ing to  health  and  the  production  of  nuisance  which  are  connected 
with  the  disposal  of  sewage  into  salt  water,  the  knowledge  which  has 
been  obtained  in  studying  the  effects  of  discharging  sewage  into  land 
water  can  not  strictly  be  applied.  Until  a  considerable  mass  of  in- 
formation has  been  collected  by  painstaking  individual  studies,  each 
problem  of  sewage  disposal  for  a  seaport  must  be  studied  strictly 
upon  its  own  merits. 

The  number  of  seaport  cities  which  have  been  compelled,  after 
more  or  less  study,  to  construct  extensive  works  to  prevent  the  over- 
pollution  of  their  navigable  waters  is  large  and  constantly  growing. 
Included  in  the  list  are  London,  Paris,  Hamburg,  Bremen,  Amster- 
dam, Marseille,  Glasgow,  Belfast,  and  Dublin,  in  Europe,  and  Boston, 
Providence,  Baltimore,  and  Washington,  in  America.  Some  of  these 
cities  purify  their  sewage  to  a  considerable  extent,  and  others  carry 
it  a  long  distance  toward  the  sea  before  emptying  it  into  the  tidal 
waters.  In  most  cases  the  works  have  been  rendered  necessary  in 
order  to  prevent  a  nuisance.  In  some  instances  they  have  been  built 
to  remove  a  nuisance  which  has  already  become  intolerable. 

The  city  of  New  York  affords  the  most  recent  example  of  a  great 
seaport  which  has  been  compelled  to  solve  the  problem  of  disposing 
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of  its  sewage,  and  in  doing  so  it  has  brought  careful  investigation  to 
its  aid.  The  capacious  harbor,  although  possessing  two  main  outlets 
to  the  sea,  has  become  overburdened  with  the  sewage  of  the  popula- 
tion residing  upon  its  shores.  By  the  year  1940  the  population  drain- 
ing into  the  harbor,  which  is  now  about  6,000,000,  will  be  nearly 
doubled,  and  it  is  estimated  that  the  quantity  of  sewage  will  be 
1.800,000,000  gallons  per  24  hours.  When  it  is  remembered  that  the 
water  which  will  be  available  for  the  assimilation  of  these  wastes 
will  be  no  more  than  it  is  at  the  present  time,  it  becomes  obvious  that 
such  objectionable  conditions  as  now  exist  will  be  greatly  aggravated 
if  the  sewage  problem  is  not  solved. 

In  devising  an  improved  system  of  sewage  disposal  for  New  York, 
it  will  be  necessary  to  make  full  use  of  the  digestive  capacity  of  the 
harbor  water  for  sewage,  because  of  the  large  sums  of  money  which  it 
would  be  necessary  to  spend  in  order  to  dispose  of  the  sewage  on 
farm  lands,  by  intensive  purification  or  by  pumping  to  the  open  ocean. 
It  appears  that  the  water  can  be  used  to  a  considerable  extent  in  this 
way  without  involving  danger  of  nuisance  or  disease. 

As  an  aid  toward  the  planning  of  such  works  as  may  be  neces- 
sary in  order  to  purify  the  sewage  before  discharging  it  into  the 
water,  a  standard  of  cleanness  or  limit  of  pollution  for  the  water  has 
been  established.  This  standard  takes  careful  account  of  the  appear- 
ance of  the  water  as  well  as  of  its  oxygen  and  bacterial  content 
Since  it  defines  the  permissible  limits  of  pollution  for  New  York 
Harbor,  and  at  the  same  time  describes  conditions  which  may  or  may 
not  be  tolerable  in  other  harbors,  depending  upon  the  uses  to  which 
their  waters  are  put,  it  will  be  given  here.    The  standard  follows : 

1.  Garbage,  offal,  or  solid  matter  recognizable  as  of  sewage  origin  shall  not 
be  visible  in  any  of  the  harbor  waters. 

2.  Marked  discoloration  or  turbidity,  due  to  sewage  or  trade  wastes,  efferves- 
cence, oily  sleek,  odor,  or  deposits  shall  not  occur  except  perhaps  in  the  imme- 
diate vicinity  of  sewer  outfalls,  and  then  only  -to  such  an  extent  and  in  such 
places  as  may  be  permitted  by  the  authority  having  jurisdiction  over  the 
sanitary  condition  of  the  harbor. 

3.  The  discharge  of  sewage  shall  not  materially  contribute  to  the  formation 
of  deposits  injurious  to  navigation. 

4.  Except  in  the  immediate  vicinity  of  docks  and  piers  and  sewer  outfalls 
the  dissolved  oxygen  in  the  water  shall  not  fall  below  3  cubic  centimeters  per 
liter  of  water.*  Near  docks  and  piers  there  should  always  be  suflScient  oxygen 
in  the  water  to  prevent  nuisance  from  odor. 

5.  The  quality  of  the  water  at  points  suitable  for  bathing  and  oyster  culture 
should  conform  substantially  as  to  bacterial  purity  to  a  drinking  water  standard. 
It  is  not  practicable  to  maintain  so  high  a  standard  in  any  part  of  the  harbor 
north  of  the  Narrows  or  in  the  Arthur  Kill.  In  the  lower  bay  and  elsewhere 
bathing  and  the  taking  of  shellfish  can  not  be  considered  free  from  danger  of 
disease  within  a  mile  of  a  sewer  outfall. 


Soper.]  DISPOSAL   OF   SEWAGE   INTO   TIDAL   WATERS.  235 

A  careful  reading  of  the  provisions  of  this  standard  shows  that 
a  great  deal  of  importance  is  placed  upon  the  need  of  keeping  the 
water  clean.  The  harbor  is,  in  fact,  a  highway,  and  its  sanitary  con- 
dition is  considered  to  have  an  important  bearing  upon  the  health 
and  convenience  of  the  public.  It  is  intended  that  the  specifications 
shall  be  interpreted  intelligently  and  with  considerable  reference  to 
the  modifying  effects  which  local  conditions  may  impose. 

The  measures  which  should  be  followed  in  disposing  of  the  sewage, 
and  mainitaining  the  standard  here  given,  are  being  devised  by  an 
official  body  known  as  the  Metropolitan  Sewerage  Commission.  This 
commission  is  a  temporary"  body  which  was  especially  created  to  do 
the  work  which  it  is  doing,  and  consists  of  four  engineers  and  one 
physician. 

The  work  of  the  commission  may  be  said  to  be  of  two  parts — inves- 
tigations and  planning. 

The  investigations  have  extended  over  a  territory  of  about  700 
square  miles  of  land  and  water.  Not  only  New  York  but  also  the 
numerous  cities  and  villages  immediately  tributary  to  the  harbor 
were  taken  into  consideration.  The  sewerage  systems  were  studied, 
as  were  the  populations,  in  order  to  determine  the  conditions  and 
extent  of  the  present  and  probable  future  pollution.  Floating 
laboratories  were  established,  which  moved  from  point  to  point  col- 
lecting and  analyzing  the  water  and  deposits  from  the  harbor  bottom. 
Tidal  studies  were  made  in  cooperation  with  the  United  States  Coast 
and  Geodetic  Survey  in  order  to  determine  the  direction  and  velocities 
of  the  currents  and  the  quantities  of  water  flowing  past  various  points 
in  the  harbor  at  all  stages  of  tide  and  at  all  seasons  of  year.  Experi- 
ments intended  to  throw  light  upon  the  circumstances  under  which 
the  sewage  could  be  made  to  diffuse  and  become  assimilated  in  the 
harbor  water  were  undertaken,  first,  with  laboratory  apparatus,  and, 
later,  with  tank  steamers  loaded  with  sewage  which,  under  carefully 
prearranged  conditions,  was  pumped  overboard  at  selected  points. 

As  might  be  expected,  the  water  of  the  harbor  has  been  found  to  be 
heavily  polluted,  as  gauged  by  such  standards  as  those  which  are 
commonly  applied  to  drinking  water.  Consequently  bathing  is 
dangerous  and  shellfish  are  unsuitable  for  food  unless  gathered  from 
points  most  remote  from  the  sewage  outlets.  The  gathering  of  drift- 
wood, the  handling  of  fishlines,  ropes,  and  other  objects  wet  with 
sewage,  is  attended  by  risk  of  diseases,  especially  in  the  neighborhood 
of  the  docks  and  piers  where  most  of  the  sewers  discharge. 

The  investigations  of  the  commission  have  shown  that  the  sewage 
which  New  York  and  its  neighboring  cities  discharge  into  the  harbor 
is  not  properly  flushed  out  to  sea  by  the  tides,  and  the  discharge  of 
the  rivers  which  flow  through  the  harbor  is  comparatively  small.    The 
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rise  and  fall  of  the  tidal  level,  which  oceurs  to  the  extent  of  about  4-| 
feet,  cause  the  water  and  its  load  of  sewage  to  flow  back  and  forth 
indefinitely  near  its  point  of  origin. 

The  chief  instrument  in  the  disappearance  of  the  sewage  is  the 
capacity  which  the  water  itself  possesses  for  assimilating  the  impuri- 
ties. This  capacity  lies  mainW  in  diffusing,  liquefying,  and  oxidizing 
processes.  The  final  change  is  one  of  oxidation,  in  which  living  or- 
ganisms, chiefl}^  the  bacteria,  play  a  prominent  part.  In  many 
respects  the  natural  jDurification  of  sewage  by  water  resembles  the 
natural  purification  of  sewage  by  land. 

Probably  the  best  index  of  the  burden  which  the  sewage  puts  upon 
the  assimilative  capacity  of  the  harbor  lies  in  the  amount  of  dissolved 
oxygen  in  the  Avaler.  Whereas  the  normal  amount  of  oxygen  which  is 
present  in  unpolluted  rivers  and  salt-water  bays  is  100  per  cent,  the 
oxygen  in  New  York  Harbor  ranges  between  50  and  60  per  cent. 

Some  idea  of  the  burden  of  pollution  may  also  be  obtained  by  com- 
paring the  volume  of  crude  sewage  with  the  volume  of  the  water. 
The  ratio  of  the  direct  daily  discharge  of  sewage  to  the  net  seaward 
flow  of  water  in  the  lower  East  River,  which  is  one  of  the  most 
important  sections,  is  1  to  5.9.  Elsewhere  the  proportion  is  not 
always  so  large,  but  there  are  parts  of  the  harbor  where  it  is  greater. 

Plans  for  collecting  all  of  the  sewage  for  final  disposition  to  one 
central  point  have  been  made,  and  preliminary  estimates  of  cost 
prepared,  but  this  is  not  the  solution  of  the  problem  which  the  com- 
mission considers  best,  and  the  cost,  over  $150,000,000,  seems  un- 
necessarily great. 

It  has  been  considered  better  to  separate  the  city  of  New  York,  for 
purposes  of  sewage  disposal,  into  four  main  drainage  divisions,  and 
to  work  out  in  each  division  the  systems  of  arterial  sewerage  and 
sewage  disposal  which  are  necessary  and  sufficient  for  the  water  in 
its  vicinity  and  in  the  harbor  as  a  whole.  This  work  is  nearing 
completion. 

A  prominent  feature  of  the  work  of  the  Metropolitan  Sewerage 
Commission  has  )>een  a  study  of  the  part  played  by  oxygen  in  the 
assimilation  of  the  sewage  by  the  tidal  waters.  The  studies  in  this 
direction  described  by  the  Royal  Commission  on  Sewage  Disposal,  of 
Great  Britain,  in  its  fifth  report  have  be^n  extended,  the  New  York 
commission's  researches  being  facilitated  by  modifications  made  in 
the  method  of  determining  the  amount  of  dissolved  oxygen  in  the 
water,  which  have  permitted  thousands  of  analyses  to  be  made,  &ome- 
times  in  open  boats  and  in  rough  weather. 

At  the  conclusion  of  the  commission's  work  there  will  have  been 
devised  comj^rehensive  engineering  projects  of  main  drainage  for  the 
protection  of  the  harbor,  and  a  definite  recommendation  as  to  the 
jurisdiction  under  Avhich  this  system  of  conservancy  should  be  con- 
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structed  and  maintained.    The  total  cost  of  the  studies,  including  the 
publication  of  reports,  will  be  about  $200,000. 

The  reports  thus  far  issued  by  the  commission  consist  of  two  bound 
volumes  of  quarto  size,  and  of  various  printed  pamphlets  which  have 
been  issued  as  interim  reports. 

*With  60  per  cent  of  sea  water  and  40  per  cent  of  land  water  and  at  the 
extreme  summer  temperature  of  80°  F.,  3  cubic  centimeters  of  oxygen  per  liter 
of  water  corresponds  to  58  per  cent  of  saturation. 


THE  ADVANCE  IN   QUARANTINE  INCIDENT  TO  THE  OPENING   OF 
THE  PANAMA  CANAL. 

Asst.  Surg.  Gen.  L.  E.  Cofer,  United  States  Public  Health  Service. 

The  Panama  Canal,  justly  termed  the  crowning  engineering  feat 
of  history  and  of  prospect,  is  soon  to  be  opened  for  the  world's  busi- 
ness. Then  will  manj^  artists  and  artisans  display  the  result  of  their 
genius  and  handiwork,  and  perhaps  there  will  never  again  be  such  a 
combination  of  demand  and  opportunity  for  the  ingenuity  of  special- 
ists in  so  many  different  lines;  and,  after  the  completion  of  this 
waterway,  there  will  arise  new  opportunities  for  the  exercise  of  execu- 
tive ability  in  many  directions,  and  also  unparalleled  opportunities 
for  laborers  in  ail  fields  of  work  to  win  honor  and  advancement  for 
themselves  by  their  display  of  common  sense  and  loyalty  in  connec- 
tion with  the  maintenance  and  conduct  of  this  w^onderful  and  useful 
piece  of  mechanism.  The  glory  in  sight,  the  connecting,  the  hyphen- 
ating of  two  great  oceans,  will  be  followed  by  world-affecting  results. 
Many  ports  and  places  hitherto  widely  separated  will  be  brought  into 
close  commercial  and  social  intercourse.  Certain  towns  which  to-day 
are  obscure  way  stations  on  the  international  trade  routes  will  grow 
into  important  cities.  Other  cities  may  shrink  from  metropolitan 
communities  into  obscure  towns. 

This  41  miles  of  waterway,  costing  $375,000,000  to  build,  and 
traversible  b}'  58  A^essels  daily,  will  greatty  strengthen  the  military 
power  of  the  United  States  and  greatly  increase  the  efficiency  of  the 
American  Navy.  It  will  enable  the  peoples  and  freight  of  the  world 
to  pass  to  and  fro  and  cause  a  rearrangement  of  the  ocean  high- 
ways, and  who  Icnows  but  that  it  ma}'  not  finally  bind  the  nations 
together,  for  sucli  an  unparalleled  convenience  for  the  purposes  of 
war  as  well  as  of  commerce  must  surely  be  a  powerful  and  conclusive 
instrument  for  preserving  peace. 

But  the  opening  of  the  canal  will  carry  with  it,  in  addition  to  its 
many  glories,  many  responsibilities,  not  the  least  of  which  will  be 
many  j)iiblic  health  and  quarantine  problems.    It  is  for  the  purpose 
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of  inviting  your  views  and  comments  on  these  problems  that  I  present 
this  paper  here. . 

The  conditions  upon  which  these  problems  are  based  must  be  first 
considered.  These  conditions  are  the  immediate  and  future  trade 
connections  which  it  is  predicted  will  follow  the  opening  of  the  great 
waterwa3^  The  trade  connections  may  for  convenience  of  descrip- 
tion be  divided,  therefore,  into  the  two  headings  suggested,  immedi- 
ate and  future.  It  is  confidently  expected  that  the  immediate  trade 
exchanges  will  affect  the  following  territory: 

The  east  and  west  coasts  of  North  and  South  America,  exception 
being  made  of  a  small  part  of  the  trade  of  southern  Chile,  and  also 
pf  the  Caribbean  coast  of  South  America  and  the  west  coast  of  Cen- 
tral America  (the  reasons  for  the  last  exceptions  being  that  both  these 
sections  of  the  world  export  much  the  same  articles,  and  their  imports 
consist  of  manufactures  from  Europe  and  the  United  States). 

The  North  American  ports  will  export  food  products,  iron  and 
steel  manufactured  supplies,  and  general  merchandise.  The  Central 
American  and  South  American  ports  will  return,  through  the  canal, 
wool,  nitrate  of  soda,  sugar,  and  ores.  It  is  thought  that  while 
Chile  will  buy  from  all  parts  of  the  world,  her  trade  with  the  South 
will  show  a  marked  increase,  for  the  reason  that  the  South  will  buy 
nitrate  of  soda  from  Chile  and,  with  its  stores  of  phosphate  rock, 
export  a  manufactured  fertilizer  to  all  the  countries  bordering  on 
the  Pacific  Ocean.  This  trade  will  probably  necessitate  a  double 
trip  through  the  canal. 

Now,  a  word  as  to  the  possibilities  of  disease  interchange  through 
the  canal  between  the  east  and  west  coasts  of  North  and  South 
America,  Both  Ecuador  and  Chile,  judging  from  their  past  sani- 
tary history,  are  liable  to  export  the  infection  of  plague  and  3''ellow 
fever.  Peru  is  liable  to  export  plague  and  possibly  j^ellow  fever, 
although  this  latter  disease  has  not  been  reported  present  in  Peru 
since  the  latter  part  of  1910.  On  the  Atlantic  side,  yellow  fever  may 
be  expected  from  the  Mexican,  Colombian,  and  Venezuelan  ports, 
and,  from  their  past  sanitary  history,  the  ports  of  Costa  Rica,  Hon- 
duras, Guatemala,  and  Nicaragua  are  capable  of  becoming  at  any 
time  infected  with  this  disease.  Plague,  you  will  recall,  has  re- 
cently appeared  in  Trinidad  and  Cuba  and  also  in  United  States 
territory,  Porto  Rico  and  Hawaii.  In  addition  to  this,  and  as  you 
may  perhaps  be  aware,  plague  is  still  present  amongst  the  ground 
squirrels  of  certain  portions  of  northern  and  middle  California, 
so  that  between  the  east  and  west  coasts  of  North  and  South  America 
two  sets  of  yellow  fever  and  plague  zones  will  be  brought  into  inti- 
mate association.  The  east  and  west  coasts  of  North  and  South 
America,  now  far  removed  from  each  other  on  account  of  the  geo- 
graphical barriers  which  the  Isthmus  of  Panama  forms  between  the 


Oofer.]  QUAEANTINE  AND    THE   PANAMA    CANAL.  239 

Atlantic  and  Pacific  Oceans,  will  then  be  directly  connected,  and 
transmissible  diseases,  no  longer  impeded  in  their  course  by  trans- 
continental railways,  are  liable  to  be  brought  direct  in  vessels  through 
the  new  marine  route,  the  Panama  Canal. 

The  next  set  of  trade  exchanges  predicted  are  between  the  east 
coasts  of  ^NTorth  America  and  Pacific  Asia  and  Australia,  including 
the  Pacific  islands.  It  is  estimated  that  this  commerce,  expressed  in 
ship's  tonnage,  will  be  10,600,000  for  the  year  1915. 

The  North  American  ports  will  export  general  merchandise  and 
food  products  from  the  territory  of  the  North  Atlantic ;  manufactured 
fertilizer,  raw  cotton,  and  flour  from  the  South  Atlantic ;  and  cotton, 
cotton  goods,  lumber,  and  manufactured  iron  and  steel  from  the 
Gulf  ports,  and,  in  exchange,  will  import  raw  silk,  straw  mattings, 
rug's,  tea,  notions,  rattan,  cane  bamboo,  and  coal  from  Japan;  raw 
and  manufactured  silk,  tea,  rice,  hemp,  peas  and  beans,  hides,  bristles, 
wool,  wax,  and  curios  from  China;  sugar  from  Hawaii;  hemp,  copra, 
sugar,  and  tobacco  from  the  Philippine  Islands;  and  wool,  coal, 
food  supplies,  and  raw  materials  from  Australasia. 

The  character  of  this  freight  is  mentioned  for  the  reason  that, 
through  the  peculiar  way  in  which  it  must  be  packed  for  shipment, 
it  affords  easy  nesting  places  for  rats;  it  now  being  an  accepted  fact 
that  there  is  no  one  factor  more  important  in  connection  with  the 
transmission  of  plague  than  the  frequency  with  which  rats  are  trans- 
ferred from  vessels  to  shore,  and  vice  versa,  in  loosely  packed  or 
crated  freight,  or  else  in  food  supplies  of  various  kinds  which  are 
shipped  in  gunny  sacks. 

It  must  be  admitted  from  the  above  tiiat  the  plague  and  cholera 
of  the  Orient,  through  the  medium  of  plagiie-infected  rats  and 
human  cholera  carriers,  will  be  easily  possible  of  transmission  by 
direct  shipment  in  vessels;  and,  by  these  same  vessels  carrying  their 
return  cargoes,  it  will  be  possible  for  infected  stegomyiffi  to  carry 
yellow  fever  to  the  Orient,  where  this  mosquito  now  abounds. 

In  this  connection  a  prediction  regarding  the  large  part  which 
tramp  steamers  will  play  in  the  world's  commerce  is  not  amiss.  It  is 
thought  that  the  Australian  and  Japanese  coal  and,  if  the  mines  of 
China  are  ever  developed,  the  Chinese  coal,  will  be  carried  to  all 
ports  bordering  upon  the  Pacific  Ocean.  This  trade,  it  would  seem, 
will  be  an  important  factor  in  increasing  the  interchange  of  quaran- 
tinable  disease,  which  ultimately  may  affect  the  Canal  Zone  or  even 
the  ports  of  eastern  North  and  South  America. 

I  have  described  the  important  trade  exchanges  incident  to  the 
opening  of  the  Panama  Canal.  I  will  now  mention  the  future  trade 
exchanges. 

The  first  future  trade  exchange  predicted  will  be  an  increase  in  the 
Chinese  trade  after  the  political  conditions  in  that  country  have 
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assumed  a  stable  basis  and  its  vast  resources  have  been  exploited. 
The  same  may  be  said  of  Japan,  it  being  asserted  that  that  country 
will  be  visited  by  an  industrial  revolution  which  will  cause  her  to 
require  more  and  more  the  products  of  the  United  States. 

The  second  future  trade  exchange  will  likely  be  the  use  of  the  canal 
for  through  shipping  between  Europe  and  Australia,  it  being  pre- 
dicted that  10  per  cent  of  this  trade  will  use  the  canal  immediately 
upon  its  completion,  as  will  also  the  fully  loaded  outbound  vessels 
from  Japan  to  Europe. 

Now,  let  us  consider  the  sanitary  dangers  suggested  by  the  maze  of 
ocean  routes  and  connections  which  have  just  been  mentioned : 

1.  All  the  conditious  are  pi-eseut  for  the  spread  of  yellow  fever  iu  Asia. 

2.  Plague  Is  now  preseut  iu  Asia. 

3.  Yellow  fever  is  now  present  iu  some  of  the  Mexican,  Gulf,  aud  Caribbean 
coast  ports. 

4.  Plague  and  yellow  fever  are  now  present  on  the  west  coast  of  South 
America. 

5.  Rats  are  preseut  everywhere,  the  Canal  Zone  not  excepted. 

6.  Stegoniyiiie  are  present  in  a  belt  surrounding  the  earth  between  3S°  north 
aud  38°  south  latitude. 

In  discussing  this  broad  subject  let  us  liken  the  Atlantic  and  the 
Pacific  Oceans,  with  their  surrounding  ports,  to  two  vast  arenas  which 
we,  for  our  convenience,  will  term  the  sanitarj^  arenas  of  the  Atlantic 
and  the  Pacific.  We  all  of  us  know  that  quarantine  operations  are 
being  carried  on  to-day  in  these  arenas  under  special  and  varying 
policies  according  to  the  geographical  distribution  of  the  quaran- 
tinable  diseases  and  also  according  to  the  many  influences  which  tend 
to  modify,  enhance,  or  prevent  the  spread  of  these  diseases.  These 
general  conditions  cause  quarantine  to  be  administered  in  a  local 
sense  as  between  individual  ports,  and  the  burden  of  protection  is 
placed  upon  the  individual  quarantine  station,  subject  to  such  modifi- 
cations as  can  be  permitted  in  acknowledgement  of  the  good  sanitary 
condition  of  the  port  of  departure  of  a  vessel  or  any  special  public- 
health  measures  which  are  carried  out  by  the  individual  vessel. 

After  the  opening  of  the  canal,  when  the  Atlantic  and  the  Pacific 
arenas  are  connected,  the  wonderful  and  complex  commercial  hour- 
glass thus  formed  will  immediately  give  rise  to  an  entirely  new  set 
of  quarantine  problems,  which  latter  will  revolve  around  the  abso- 
lute necessity  of  keej3ing  the  aperture  of  the  hourglass,  the  Canal 
Zone,  in  a  sanitary  condition. 

This  must  of  necessity  depend  upon  the  correlation  of  two  sets  of 
expedients:  First,  structural  arrangements  throughout  the  Canal 
Zone,  based  upon  sanitary  science,  together  with  an  efficient  local 
sanitary  organization.  Second,  the  maintenance  of  quarantine  sta- 
tions at  the  terminals  of  the  canal. 
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The  first  requisite  Avill  undoubtedly  be  made  the  object  of  special 
endeavor  by  the  makers  of  the  canal  who,  in  a  manner  commensurate 
^vith  the  excellence  of  their  achievements  along  other  lines,  may  be 
depended  upon  to  furnish  the  world  a  model  of  municijjal  sanitary 
preparedness  and  organization.  Assuming  that  quarantine  stations 
at  the  terminals  of  the  canal  will  be  necessary  as  the  first  line  of 
defense  in  disease  protection  for  the  Zone,  the  first  question  present- 
ing itself  is  to  what  extent  must  the  task  of  protecting  the  Canal 
Zone  from  disease  be  thrown  upon  these  quarantine  stations?  In 
other  AYords,  both  municipal  or  internal  sanitation  and  quarantine 
being  necessary  for  the  canal,  in  what  proportion  shall  these  two 
functions  be  applied  to  the  best  advantage?  If  the  quarantine  is 
made  too  rigid  it  will  react  as  a  form  of  excessive  toll  against  the  use 
of  the  canal.  On  the  other  hand,  if,  by  undue  liberality  in  quarantine 
administration,  the  Canal  Zone  becomes  infected,  many  vessels  will 
elect  to  take  other  routes  rather  than  run  the  risk  of  quarantine  de- 
.tention  with  the  consequent  expense  at  their  distal  ports  of  arrival. 

It  may  be  found,  after  the  canal  is  put  into  operation,  that  the 
ingenuity  put  forth  and  money  expended  to  this  end  have  produced 
a  zone  impregnable  to  infection  from  the  quarantinable  diseases. 
This  is  only  a  possibility,  but,  granting  that  such  will  be  the  case, 
there  will  still  remain  the  need  for  quarantine  stations  at  the  termi- 
nals of  the  canal  to  prevent  disease  interchange  between  the  ports 
bordering  upon  the  two  great  oceans.  One  of  the  most  important 
reasons  for  the  construction  of  the  Panama  Canal  is  to  shorten  ocean 
routes,  and  tolls  will  be  paid  by  ocean  carriers  to  reduce  the  time 
and  expense  of  performing  specific  transportation  services,  and  the 
degree  to  which  the  tolls  approximate  the  saving  effected  by  the 
canal  will  determine  how  much  any  other  influence,  such  as  the 
quarantine  hazard,  will  affect  the  total  cost  of  using  the  canal,  or,  in 
other  words,  w'ill  increase  the  total  amount  of  tolls. 

Therefore,  distance  and  time  of  voyage  between  ports  of  departure 
and  destination  will  not  be  the  only  factors  in  determining  the  selec- 
tion of  routes.  LoAver  insurance  rates  may  influence  carriers  to 
select  the  route  that  exposes  the  ship  or  cargo  to  the  least  risk,  and 
under  the  heading  of  risks  will  come  the  question  of  possible  or 
probable  infection  M^ith  the  quarantinable  diseases. 

The  two  terminal  quarantine  stations  at  the  canal,  the  reasons  for 
the  existence  of  which  will  probably  be  admitted  by  everyone,  are 
destined  to  be  unique  institutions  of  their  kind,  and  to  be  conducted 
as  models  of  perfected  quarantine  organization  and  equipment.  Nor 
will  their  field  of  usefulness  be  limited  to  the  functions  of  removing 
quarantinable  diseases  from  vessels,  and  the  subsequent  treatment  of 
the  latter.    It  may  be  confidently  expected  that  the  natural  although 
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temporary  accumulation  of  the  various  quarantinable  and  commu- 
nicable diseases  at  these  stations  will  afford  surpassing  facilities  for 
the  instruction  of  cadet  quarantine  officers  and  others  interested  in 
work  of  this  kind.  That  there  will  be  a  demand  for  carefully 
trained  quarantine  officers  for  advance  quarantine  work,  it  is  the  pur- 
pose of  this  paper  to  demonstrate. 

The  term  **  advance  quarantine  "  is  new,  but  it  may  be  accepted 
at  its  face  value,  for  it  is  self-explanator)\  Advance  quarantine,  or 
quarantine  in  advance,  in  general  comprises  any  public-health  meas- 
ures carried  out  at  the  ports  of  departure  for  the  protection  of  vessels, 
either  Avhile  in  port  or  on  the  voyage,  which  measui'es  may  serve  to 
niodifj^  or  to  obviate  treatment  at  the  various  quarantine  stations 
called  at  by  the  vessel.  This  policy  is  not  new;  on  the  contrary,  it 
has  been  practiced  and  steadily  developed  for  a  number  of  years  by 
the  United  States  Public  Health  Service.  The  possibilities  of  ad- 
vance quarantine  as  applied  to  the  Panama  Canal  may  be  imagined 
from  the  difference  in  quarantine  treatment  which  could  be  safely, 
accorded  two  vessels  from,  let  us  say,  a  plague-infected  port,  one  of 
the  vessels  having  been  rendered  structurally  rat  proof,  or  as  nearly 
so  as  possible,  and  the  other  vessel  having  received  no  attention  along 
these  lines;  the  crew  and  passengers  of  one  vessel  protected  from 
smallpox  by  vaccination,  the  other  not ;  in  one  case  the  vessel  having 
been  screened  against  mosquitoes  and  all  measures  against  these 
insects  carried  out,  and  in  the  other  vessel  not ;  in  one  case  the  vessel's 
crew  and  passengers  taken  exclusively  from  noninfected  districts, 
and  in  the  other  not;  in  one  case  the  vessel  loading  from  a  rat-proof 
wharf,  or  from  rat-clear  lighters,  under  proper  rat  defense  precau- 
tions, and  in  the  other  not ;  and  so  on. 

The  advance  quarantine  incident  to  the  Panama  Canal  might  be 
operated  under  two  divisions  or  heads: 

1.  Advance  quarantine  for  vessels. 

2.  Advance  quarantine  for  ports. 

In  the  organization  and  conduct  of  this  project  business  men  and 
quarantine  officers  would  be  principally  interested;  therefore  a  com- 
mission composed  of  steamship  men  and  public-health  officers  should 
be  appointed  to  formulate  plans  along  the  following  lines : 

1.  The  education,  through  the  Public  Health  Service,  of  ship  sur- 
geons in  sanitary  and  quarantine  matters. 

2.  The  betterment  of  sanitary  conditions  surrounding  the  water 
fronts  and  wharves  in  the  various  ports. 

In  carrying  out  advance  quarantine  for  vessels  it  is  proposed  to 
utilize  ship  surgeons  especially  trained  in  maritime  quarantine  prac- 
tice as  traveling  quarantine  officers.  A  large  steamship  carrying 
perhaps  between  1,500  and  2,000  persons,  with  an  itinerary  including 
both  clean  ports  and  ports  infected  with  such  diseases  as  yellow  fever. 
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cholera,  and  plague,  will  prove  in  the  long  run  a  menace  to  some  clean 
port  and  a  source  of  danger  to  the  general  public  unless  some  radical 
reforms  are  made  in  what  might  be  termed  maritime  sanitation. 
Such  a  large  passenger  vessel  should  be  considered  as  a  floating  town 
or  community,  and,  so  far  as  its  sanitary  welfare  is  concerned,  should 
be  appropriately  equipped.  For  example,  a  large  passenger  vessel 
plying  between  the  United  States  and  Asiatic  ports  through  the  Pan- 
ama Canal  should  be  provided  with  an  itinerant  quarantine  or  health 
officer,  who  should  make  it  his  sole  object  to  study  the  sanitary  condi- 
tion of  his  vessel,  and  to  be  prepared  to  conduct  any  quarantine  pro- 
cedure found  to  be  necessary.  It  is  believed  that  this  innovation 
could  be  made  to  effect  a  great  saving  of  time  as  compared  with  the 
present  methods  of  quarantine  examination,  and,  besides  proving  a 
source  of  econonn^  to  tlie  shipping  interests,  would  insure  a  high 
degree  of  sanitary  safety  in  the  handling  of  vessels. 

The  duties  of  the  itinerant  quarantine  officer  would  include  the  sur- 
veillance of  the  sanitary  system  of  the  vessel,  the  food  and  water 
supply,  the  ventilating  and  heating  of  the  living  compartments,  the 
observance  of  precautions  against  the  ingress  of  rats  and  mosquitoes 
to  vessels,  a  constant  warfare  upon  rats  both  through  "  outbuilding  " 
and  ordinary  processes,  a  constant  sanitary  surveillance  over  the 
habits  of  the  officers  and  crew  of  the  vessel,  and  in  the  event  of  the 
infection  of  the  vessel  the  prompt  and  intelligent  application  of  quar- 
antine principles. 

In  carrying  out  advance  quarantine  in  ports  the  commission,  com- 
posed, as  suggested  above,  of  business  men  and  public-health  officers, 
would  try  rather  to  protect  the  shipping  destined  to  use  the  canal 
than  to  institute  sanitary  measures  in  the  ports  themselves,  these 
latter  measures  being  strictly  in  the  province  of  the  local  sanitary 
authorities. 

That  is  to  say,  the  proposed  commission  could,  for  purely  business 
and  public-health  purposes,  plan  shipping  facilities  in  infected  ports 
which  would  remove  the  danger  of  the  infection  of  vessels  carrying 
cargoes  fi'om  such  ports,  and  would  be  independent  of  any  public- 
health  measures  ^^hich  were  being  carried  out  by  the  port  sanitary 
authorities. 

For  example,  isolated  wharves  removed  300  meters  from  mosquito- 
bre*!ding  places  could  be  made  safe  places  for  handling  vessels  in 
ports  infected  with  yellow  fever. 

In  the  same  way,  rat-proof  wharves  would  insure  immunity  from 
infection  to  shipping  in  plague-infected  ports.  There  are  at  present 
such  wharves  in  several  ports.  Their  commercial  value  is  almost 
without  limit  because  of  the  quarantine  exemption  resulting  from 
their  use.  The  maintenance  of  proper  and  adequate  detention  bar- 
racks for  immigrants  or  outgoing  steerage  passengers  should  devolve 
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upon  the  business  and  shipping  interests,  as  should  also  the  erection 
and  care  of  sailors'  boarding  houses  designed  for  the  protection  of. 
shipping  as  a  natural  result  of  removing  sailors  from  the  miserable 
conditions  and  influences  with  which  they  are  almost  universally 
surrounded  when  ashore. 

It  is  not  intended  to  indicate  by  the  foregoing  suggestions  that 
municipal  sanitation  in  the  various  ports  in  the  Atlantic  and  the 
Pacific  should  be  neglected.  On  the  contrary,  it  is  confidently  ex- 
pected that  the  needs  for  sanitary  j^reparedness  when  the  Panama 
Canal  is  opened  will  he  appreciated  by  the  proper  local  sanitarj' 
authorities.  The  municipal  sanitation  of  ports  as  a  factor  in  the  solu- 
tion of  the  Panama  Canal  problem  is  so  important  that  it  may  be  said 
that  the  municipalities  almost  hold  the  key  to  the  situation.  The 
ports  in  the  Atlantic  and  the  Pacific  arenas  must  be  rendered  as  im- 
pregnable as  possible  to  infection  by  quarantinable  disease  if  quar- 
antine is  to  be  operated  with  the  least  degree  of  hardship  to  commerce 
and  communities.  Sanitary  reforms  should  be  inaugurated  with  a 
view  of  effecting  a  definite  standard  for  the  ports  in  the  arenas. 
These  ports  should  be  inspected  regularly  by  accredited  medical  offi- 
cers who  are  trained  in  quarantine  usage  and  requirements.  The 
hygienic  condition  of  these  ports  should  receive  a  definite  sanitary 
rating,  and  this  rating  should  be  reviewed  or  modified  from  time  to 
time  as  indicated  by  the  success  or  failure  of  the  municipality  to 
maintain  a  proper  sanitary  standard. 

It  is  conceded  that  the  Panama  Canal  will  serve  the  world  for 
commercial,  military,  naval,  and  even  universal  peace  purposes.  Is 
it  not  also  possible  that  the  Panama  Canal  could  be  made  the  reason 
or  basis  for  the  formation  and  maintenance  of  a  real  international 
sanitary  reciprocity?  This  zone  which  links  the  two  great  oceans 
of  the  world  is  the  focal  point  of  commerce  not  only  for  the  Western 
Hemisphere  but  also  for  the  entire  globe  as  well.  It  is  of  vital  im- 
portance to  the  commercial  prosperity  of  all  the  peoples  of  the  earth 
that  this  point  to  which  all  the  trails  of  trade  converge  shall  not  be  a 
place  for  the  interchange  and  dissemination  of  disease.  It  will  be 
impossible  for  any  nation,  no  matter  what  its  strength  and  sincerity 
of  purpose  may  be,  to  prevent  this  by  its  own  unaided  efforts.  This 
is  a  matter  for  all  the  world,  and  if  the  strong  nations  will  unite 
not  only  to  the  end  that  their  own  commerce  bear  no  disease  to  the 
Panama  Canal  but  also  for  the  purpose  of  aiding  the  weaker  powers 
to  the  same  purpose,  an  effect  will  be  produced  which  will  be  of  last- 
ing good  to  all  mankind.  This  can  be  best  accomplished  by  the  for- 
mation of  an  international  sanitary  union  which  shall  receive  the 
moral  and  financial  assistance  of  the  nations  joining  in  it.  The  pur- 
pose of  this  organization  will  be  to  set  an  example  in  the  cleanliness 
of  the  ports  of  its  members  which  will  be  an  inspiration  to  other 


Pmdy.]  BETTER   SANITATIO]Sr   FOR   SHIPS '   CREWS.  245 

nations :  to  aid  the  weaker  powers  by  advice  and  moral  suasion  and, 
should  the  occasion  demand,  to  coerce  those  recalcitrant  members  of 
the  society  of  nations  who  refuse  to  be  a  party  to  this  movement  for 
international  health  and  prosperity. 

If  disease  is  prevented  from  existing  in  the  marts  of  trade,  its  dis- 
semination along  the  highways  of  commerce  will  cease,  and  when  this 
has  been  accomplished  there  remains  only  the  problem  of  eradicating 
the  commercially  communicable  diseases  in  the  interior  cities,  and 
thus  we  will  have  brought  about  an  end  result  which  will  make  for  the 
peace  and  happiness  of  all  mankind. 


BETTER  SANITATION  FOR  SHIPS'   CREWS. 

J.  S.  PURDY,  M.  D..  C.  M.  (Aberd.),  D.  P.  H.  (Camb.),  F.  R.  S.  B.,  Chief  Health 

Officer  for  Tasmania. 

The  present  time,  when  a  gxeat  catastrophe  has  directed  world- 
wide attention  to  the  construction  of  ships  as  to  safety  and  the  pro- 
vision of  adequate  means  of  escape  in  the  event  of  disaster,  seems  suit- 
able to  again  direct  attention  to  the  generally  hitherto  inadequate 
sanitary  accommodation  for  crews. 

Ships  being  the  means  of  transport  between  countries,  either  sea- 
girt or  with  a  marine  frontier,  raise  this  subject  to  a  plane  of  more 
than  national  importance,  and  justify  the  fixing  of  an  international 
standard. 

Health  legislation  in  most  countries  aims  at  improving  the  sani- 
tary environment  of  the  people  and  prescribes  requirements  for  the 
dwelling  and  the  workshop.  In  most  health  acts  there  is  a  provision 
for  the  condemnation  of  houses  "  unfit  for  human  habitation."  How- 
ever low  the  standard  maj^  be  which  brings  dwellings  under  this  cate- 
gory, it  is  safe  to  say  that  in  modern  cities  the  conditions  of  even 
slum  cellar  dwellings,  where  such  are  still  tolerated,  and  tenement 
property,  seldom  as  to  cubic  space,  and  not  often  as  to  being  dirty, 
damp,  and  ill  ventilated,  fall  below  the  gruesome  condition  of  the 
foul-smelling  forecastle,  all  too  frequently  found,  where  seamen  are 
condemned  to  herd. 

The  practice  in  shipbuilding  has  been  to  make  the  provision  of 
space  for  the  accommodation  of  the  crew  a  mere  afterthought  in 
planning,  a  question  for  consideration  after  general  construction, 
after  all  other  requirements  for  passengers,  cargo,  engines,  and  navi- 
gation have  been  met. 

Nearly  two  years'  experience  at  Port  Said  as  a  boarding  medieal 
officer  in  the  Egyptian  quarantine  service  familiarized  me  with  the 
often  grossly  insanitarj^  conditions  due  to  a  lack  of  sufficiency  of  cubic 
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space,  absence  of  thorough  ventilation,  bad  lighting,  lack  of  provision 
for  washing,  and  primitive  privy  accommodations  in  the  forecastle  of 
the  average  ocean  tramp  passing  through  the  Suez  Canal.  Even  on 
many  passenger  ships  the  accommodation  for  the  crew  Avas  such  as  to 
explain  to  some  extent  the  difficulties  of  getting  men  for  the  crew, 
other  than  those  who  simply  went  to  sea  either  because  they  had 
failed  to  get  regular  employment  ashore,  or  who,  having  been  tempted 
to  try  life  afloat,  after  the  glamour  had  been  dispelled  by  actual 
experience  of  the  living  conditions  of  a  seaman  before  the  mast, 
either  lacked  sufficient  initiative  to  get  out  of  it  or  became  inured 
to  their  Jot. 

With  regard  to  accommodation,  England,  the  country  which  is  the 
greatest  shipbuilder,  in  the  merchant  shipping  act  of  1854  required 
only  72  cubic  feet  of  air  space  for  each  seaman.  Forty  years  later, 
in  the  act  of  1894,  in  spite  of  the  general  advance  in  hygiene,  she 
did  not  see  fit  to  extend  this  accommodation,  which,  as  Dr.  Pringle, 
at  the  Manchester  Conference  of  Port  Sanitary  Authorities,  last  year 
pointed  out,  was  the  accommodation  every  Briton  was  entitled  to  at 
his  own  interment.  I  think  that  the  recommendation  of  the  British 
Labor  Commission  that  120  cubic  feet  should  be  the  standard  mini- 
mimi  requii^ment,  and  that  to  secure  satisfactory  accommodation 
with  such  a  standard  there  should  be  efficient  ventilation,  preferably 
artificial,  so  as  to  secure  perflation  of  the  air,  will  be  generally 
admitted. 

Next  to  an  insufficiency  of  cubic  space  and  lack  of  ventilation,  I 
should  consider  that  the  water-closets  required  most  attention.  Clos- 
ets should  open  directly  out  on  deck,  with  effective  ventilation  and 
lighting,  and  should  never  be  permitted  to  be  in  direct  communica- 
tion with  sleeping  and  eating  quarters  of  the  crew,  or  in  narrow, 
dark  alleyways.  Bunks  should  not  be  arranged  against  the  ship's 
sides,  which,  together  with  the  roof,  should  be  sheathed  with  wood 
or  cork.  Now  that  all  modem  ships  have  electric  motive  power  and 
lighting,  the  crew's  quarters  should  be  as  well  lighted  as  a  deck 
cabin  or  a  saloon  in  the  case  of  a  passenger  ship. 

Electric  fans  and  artificial  ventilation,  especially  in  ships  passing 
through  the  Tropics,  should  be  installed  on  a  definite  plan  or  system. 

Some  shipping  companies  now  trading  with  Australia,  including 
the  New  Zealand  Union  Shipping  Co.,  liave  on  their  more  recently 
built  ships  installed  shower  baths  for  the  crew.  Hitherto  on  many 
ships  any  lavatory  accommodation  for  the  crew  has  been  conspicuous 
by  its  absence. 

Port  medical  officers  can  do  little  by  inspection  to  remedy  sanitaiy 
defects  beyond  having  the  quarters  cleaned  and  drawing  attention  to 
minor  details  which  can  be  altered  during  the  short  stay  of  ships  in 
pKJrt. 
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Any  general  reform  must  come  from  more  stringent  regulations 
being  enforced  at  the  time  of  building.  As  the  question  of  safely 
housing  the  crew  in  the  event  of  collision  has  drawn  attention  to  the 
danger  of  berthing  in  the  fore  part  of  the  vessel,  it  is  possible  that 
consideration  may  be  given  to  provision  being  made  for  the  crew, 
either  amidships  or  in  the  after  part  of  the  ship.  Already  in  Nor- 
way, which  has  given  a  lead  to  other  countries  in  requiring  improve- 
ments in  accommodation  for  the  crews  of  ships,  this  reform  has  been 
introduced  voluntarily  by  one  of  the  largest  shipping  firms. 

It  is  sometimes  held  that  if  better  quarters  for  the  crew  were 
pix>vided  the  conditions  as  to  cleanliness  would  not  be  improved, 
owing  to  a  lack  of  appreciation  of  that  virtue  on  the  part  of  the  men. 

It  is  still  true  to  some  extent,  as  Ruskin  says,  that  ''Any  interfer- 
ence which  tends  to  reform  and  protect  the  health  of  the  masses  is 
viewed  as  unwarranted  interference  with  their  vested  rights  to  in- 
evitable disease  and  death." 

The  daily  inspection  by  the  master  or  other  responsible  officer  ought, 
however,  to  insure  that  all  quarters  be  kept  clean  and  wholesome. 

As  among  miners  who,  as  a  class,  have  been  almost  apathetic  hith- 
erto in  many  countries  in  taking  an  interest  in  improving  their  often 
insanitary  conditions  as  to  housing,  and  who  at  first  did  not  always 
appreciate  the  introduction  of  change  houses,  and  even  underground 
sanitary  conveniences,  one  now  sees  the  awakening  of  a  sanitary  con- 
science, so  as  the  conditions  to  which  sailors  have  been  accustomed 
were  improved  there  would  gradual!}'  be  an  advancement  in  their 
standard  of  personal  hygiene,  this  more  especially  among  the  younger 
men. 
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THE   DISTRIBUTION   OF   IMMIGRANTS. 


Peter  H.  Bryce,  M.  A.,  M.  D.,  Ottawa,  Canada. 

The  science  of  immigration  may  be  said  to  have  grown  up  in  Amer- 
ica during  the  past  25  years;  any  work  previously  undertaken, 
whether  in  the  United  States  or  Canada,  having  been  carried  out  by 
governments  or  by  companies,  practically  with  the  idea  of  finding  the 
emigrant,  bringing  him  to  America,  and  then  letting  nature,  chance, 
;md  the  man's  brain  and  brawn  play  each  its  part  in  his  future  and 
his  influence  upon  the  community. 

The  seemingly  illimitable  western  areas  made  such  a  method,  or 
absence  of  method,  in  the  past  appear  perfectly  rational,  and  on  the 
whole  it  has  resulted  in  creating,  especially  in  the  United  States, 
communities  and  States  where  the  immigrant,  influenced  by  the  native 
American  environment,  has  become  absorbed  into  the  body  politic, 
and  a  citizen  of  free  Republics,  to  an  extent  and  with  a  rapidity  never 
paralleled  elsewhere.  Thus,  the  United  States  Census  of  1900  shows 
in  the  12  Xorth  Central  States  a  population  of  over  26,000,000,  of 
which  only  one-tenth,  or  2,079,811,  foreign  born  of  voting  age  was  not 
naturalized,  and  of  this  number  8.5  per  cent  were  unable  to  speak 
English,  and  of  the  children  of  the  foreign  born  but  2  per  cent  w^ere 
unable  to  read  and  write. 

To  much  the  same  extent  the  process  of  making  Canadian  citizens 
has  been  and  is  going  on  in  Canada,  which  is  now  receiving  nearly 
400,000  immigrants  annually. 

But  a  change  in  the  outlook  upon  immigration  took  place  in  the 
United  States  after  1880,  when  the  demands  of  agriculture,  but  espe- 
cially of  industrialism,  having  largely  exhausted  the  available  supply 
of  emigi'ants  from  northern  Europe,  called  perforce  to  the  southeast- 
ern and  southern  countries  for  new  supplies.  What  this  has  meant 
is  at  least  in  part  measured  by  the  percentage  growth  of  the  cities 
as  compared  with  the  rural  population,  as  illustrated  in  the  follow- 
ing table: 

[From  Unilod  States  census,  1910.] 


Population. 

rcrcenlafje  of  distri- 
bution. 

1910 

1900 

1890 

1880 

1910 

1900 

1890 

ISSO 

Urban ' 

42,623,3a3 
49,348,883 

30,797.185 
45,197.390 

22,720,223 
40,227,491 

14,772,425 
35,. 383, 345 

46.3 

53.7 

40.5 
59.0 

36.1 
63.9 



29.5 

Rural 

70.5 

Total 

91,972,266 

75.994,575 

62.947,714 

,50,1.55.733 
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1  Urban  unit,  2,500  population. 
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This  accentuation  of  the  urbanizing  tendency,  especially  since  1900, 
with  the  slum  congestion  of  cities  has  in  the  United  States  called 
forth  loud  protests  against  immigration  in  general,  while  societies  for 
restricting  it  have  been  formed  and  legislative  enactments  passed, 
tending,  if  not  to  prevent,  at  any  rate  to  be  selective  as  to  the  physical, 
mental,  and  industrial  status  of  the  newcomer.  A  similar  process  of 
selection  of  immigrants  has  been* gradually  evolved  in  Canada,  where 
immigration  has  flowed  with  increasing  velocity  since  1900;  but  it 
was  early  recognized  by  the  Government  that,  to  populate  the  immense 
untilled  areas  of  the  western  plains,  some  very  definite  scheme  had  to 
be  adopted.  To  this  end  the  Federal  Government  formulated  a  policy 
of  bonusing  companies  who  brought  bona  fide  agriculturists  to  Can- 
ada, and  as  these  western  prairies  were  Federal  lands  its  energies  w^ere 
directed  to  placing  as  many  immigrants  as  possible  upon  homesteads 
there,  under  very  generous  conditions  as  to  residence  and  cultivation. 
Special  trains,  each  carrying  a  Government  officer  to  supervise  the 
needs  of  the  immigi-ants,  went  from  eastern  seaports  direct  to  Winni- 
peg and  a  hundred  other  western  centers  of  settlement,  where  were 
immigi'ant  barracks  and  a  land  officer  of  the  Government  who  took  a 
general  oversight  of  the  arriving  immigrants,  directed  them  to  where 
homesteads  could  be  examined,  and  generally  advised  them  till  settled 
on  the  land.  The  results  of  the  national  increase  of  the  population 
of  Canada,  and  the  influx  of  immigi-ants  during  the  1901  and  1911 
period,  are  seen  in  the  following  table : 

[From  Canada  Census,  1901-1911.] 


Alberta 

British  Columbia 

Manitoba 

New  Brunswick 

Nova  Scotia 

Ontario \    2, 

Prince  Edward  Island { 

Quebec 2, 

Saskatchewan 

Yukon I 

Northwest  Territories i 


1911 

1901 

374,668 

73,022 

392,489 

178,657 

450,614 

255,211 

351,889 

331,120 

492,338 

459,574 

523, 274 

2, 182, 947 

93,728 

103,259 

002, 712 

1,648,898 

492,432 

91,279 

8,512 

27,219 

17,196 

20,129 

Increase. 


Percent- 
age. 


301,646 

213,832  I 

200,403  I 

20,769  I 

32,764 

340,327  ' 

-9,531  ! 

353,814  i 

401,153  I 

-18,707 

—2,933  I 


413.08 

119.68 

78.52 

6.27 

7.13 

15.58 

19.23 

21.46 

439.48 

'68.73 

115.79 


1  Decrease. 


EqualW  remarkable,  as  in  the  United  States,  is  the  increase  in 
urban  population  in  Canada  in  spite  of  all  the  efforts  made  to  dis- 
tribute agriculturists  on  the  land.    Thus: 

Percentage  of  urban  and  rural  population  in  Canada. 


1911         Per  cent. 

1901 

Per  cent. 

Increase. 

Percent- 
age in- 
crease. 

Urban 

Rural 

3,280,444 
3,924,394 

45.55 
54.33 

2,021,799 
3,349,516 

37.6 
62.4 

1,258,645 
574,875 

62.25 
17.16 

Total 

7,204,838 

5,371,315 

t 
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It  will  be  seen  by  comparing  this  with  the  preceding  table  from 
the  United  States  census,  that,  in  spite  of  all  the  efforts  of  the  Cana- 
dian GoA'ernment,  the  urban  increase  in  Canada  has  been  relativeh 
greater  than  in  the  United  States,  so  that  the  urban  percentage  ratio 
of  population  in  Canada  is  within  1  per  cent  of  being  as  great  as  that 
in  the  I"'^nited  States. 

Percentage  of  urban  to  rural  iwpulation. 


United  States. 

Canada. 

1910 

1900 

1910 

1900 

Urban .......'! 

46.3 

53.7 

5.8 

40.5 
59.7 

45.55 
54.33 
8.78 

37  6 

Rural 

TTrhan  ipcr«»)4<!P 

62.3 

1 

Xow,  however  satisfactorj%  from  certain  commercial  standpoints, 
these  urban  increases  may  appear,  yet  the  fact  that  the  United  States 
cities  have  had  added  11,826,198,  and  the  Canadian  cities  1,258,645, 
or  38  per  cent  in  the  one  case,  and  62  per  cent  in  the  other  in  10  years, 
forces  upon  the  United  States,  and  still  more  upon  Canada,  a  prob- 
lem remaining  as  yet  largely  unsolved.  While  the  number  of  immi- 
grants annually  arriving  in  Canada  at  present  is  nearly  five  times 
as  great  compared  with  the  total  population,  as  in  the  annual  immi- 
gration in  1911,  to  the  total  population  of  the  United  States,  making 
a  relativel}^  much  larger  nmnber  to  be  fed,  and  proportionately 
higher  prices,  yet  the  disproportion  in  their  distribution,  judged  by 
the  census  figures  in  both  countries  demands  in  Canada,  equally  with 
the  United  States,  the  most  serious  inquiry  by  all  sociologists,  econo- 
mists, and  statesmen.  The  situation  in  both  countries  is  rendered 
the  more  acute,  inasmuch  as  the  older  States  and  Provinces  have 
again  in  the  last  census  shown  a  very  serious  decline  in  their  rural 
population. 

Percentage  of  populatioi^  in  the  United  States  in  1910. 


Distribution. 

Total. 

Urban. 

Rural. 

New  England .                       

7.1 
21.0 
19.8 
12.7 
13.3 
9.1 
9.6 
/      2.9 
i       4.6 

12.8 
32.2 
22.6 
9.1 
7.3 
3.7 
4.6 
2.2 
5.6 

2.2 

Middle  Atlantic 

11.3 

East  North  Central /. 

17.." 

West  Nortli  Central 

15.7 

South  Atlantic '. 

18.4 

East  South  Central .                             

13.9 

West  South  Central 

13.8 

Pacific 

3.4 

A  similar  comparison  for  Canada  is  seen  in  a  previous  table. 
To  leave  the  remedy  for  th\^  steadily  urbanizing  process  to  the  im- 
mutable laws  of  nature  and  competition  may  have,  even  10  years  ago, 
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seemed  the  logical  and  inevitable  method  of  correcting  social  aber- 
rancies,  unsound  commercial  methods,  unhealthj^  individual  tenden- 
cies to  urban  life,  dislike  of  manual  labor,  and  the  gambling  incident 
to  many  present-day  methods  of  making  a  living.  But  in  the  light 
of  present-day  sociological  science  this  method  is  no  longer  tenable  or 
to  be  defended,  since  it  is  evident  that  if  better  ways  are  desirable, 
and  hence  possible,  they  must  be  found  by  society  and  those  who  rep- 
resent it.  The  science  of  preventive  medicine  has  its  place  as  truly 
in  social  maladies  as  in  purely  physical  ills.  Primarily  there  must 
be  generally  disseminated  a  knowledge  of  sociological  and  economic 
principles.  The  germ  of  such  already  exists  in  most  individuals, 
whether  born  in  America  or  Europe,  since  it  is  not  more  than  50 
years — and  for  many  immigrants  still  less — since  their  fathers  were 
cultivators  of  the  soil,  while  the  hereditary  instinct  is  readily  stimu- 
lated to  turn  again  to  the  soil  as  to  a  kind  mother  and  as  a  means  of 
a  wholesome  livelihood  for  a  man  and  his  family.  But  it  is  apparent 
that  if  we  in  the  United  States  and  Canada  have  discovered  no  means 
for  keeping  our  own  people  on  the  farm  it  is  not  probable  that  we 
shall  make  any  method  tending  to  this  end  very  successful  for  the 
immigrant.  This  is  especially  seen  in  Canada  in  the  case  of  most 
English  immigrants,  among  whom  the  ratio  is  4  urban  to  1  rural  if 
we  adopt  the  distribution  of  population  in  England  as  the  basis. 
Their  lack  of  the  most  elementary  knowledge  of  agriculture  or  ex- 
perience of  rural  life  has  too  often  resulted  in  those  having  even 
the  best  intentions  drifting  to  the  nearest  town  after  a  few  ineffective 
weeks  spent  in  learning  to  farm.  The  fact  is  only  beginning  to  be 
realized  that  farming  is  a  science  and  must  be  learned  as  slowly  and 
assiduously  as  any  other  business.  For  immigrants,  largely  agricul- 
tur'sts  from  Austria,  Italy,  and  similar  countries,  the  outlook  is 
much  more  hopeful  if  steps  are  taken  to  provide  them  with  desirable 
positions  in  rural  occupations  after  arrival  in  America,  and  then  by 
adequate  arrangements  for  profitable  and  continuous  employment 
to  neutralize  any  tendency  to  congregate  in  the  congested  centers  of 
large  cities. 

Organized  governmental  methods  and  those  of  private  capital  for 
initiating  agricultural  enterprises  along  industrial  and  business  lines 
similar  to  those  of  well-managed  commercial  companies  wherein  co- 
operation in  the  employment  of  modern  machinery,  in  the  employ- 
ment of  effective  and  cheap  power,  in  buying,  storing,  and  market- 
ing, with  the  added  productiveness  of  intensive  cultivation  of  small 
plots  devoted  to  horticulture  and  orcharding  must  gradually  be 
worked  out,  and  will  then  result  in  assured  financial  success,  social 
enjoyment,  wholesome  occupation,  and  the  assurance,  maintenance, 
or  evolution  of  the  best  ideals  of  a  progressive  citizenship  and  of 
stability  of  national  character. 
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SANITAEY  SEBVICE  ON  SHIPS  CABBYING  ITALIAN  EMIGRANTS. 

M.  Sebbati,  M.  D.,  of  the  Royal  Italian  Navy  (attached  to  the  Royal  Italian 
Consulate  in  New  York). 

TRANSPORTATION    OF    EMIGRANTS   DURING    CHOLERA    EPIDEMIC    IN    ITALY. 

The  arranging  of  the  sanitary  service  during  the  recent  epidemic 
of  cholera  in  Italy  was  certainly  the  most  difficult  task  that  the  Com- 
missariato  dell'Emigrazione  of  the  Ministry  of  Foreign  Affairs  has 
had  to  face  in  the  10  years  of  its  existence. 

Since  it  was  desired  to  maintain  emigration  uninterruptedly  in 
spite  of  cholera,  it  was  necessary  first  of  all  to  devise  a  means  of  regu- 
lating the  movement  of  masses  of.  emigrants  from  one  region  to  the 
other  in  the  interior,  and  afterwards  to  prevent,  as  far  as  possible, 
the  outbreak  of  the  disease  on  board  ship  during  the  voyage  and 
the  repetition  of  certain  disasters  well  known  in  the  history  of  mer- 
cantile marine. 

For  the  accomplishment  of  these  purposes  the  Commissariato,  from 
the  first  appearance  of  the  epidemic  in  the  summer  of  1910,  had  to 
take  special  precautions,  which  grew  in  importance  and  intensity 
during  the  rest  of  that  year  and  the  next  following  the  greater 
gravity  and  extension  of  the  epidemic. 

Cholera  first  made  its  appearance  in  Italy  in  the  summer  of  1910, 
in  the  region  of  Puglie,  and  spread  thence  to  Naples  and  to  Palermo. 
The  Commissariato  first  of  all  created  a  station  of  observation  at  the 
port  of  Naples  on  board  a  steamship  chartered  for  the  purpose,  and 
to  this  the  emigi'ants  from  infected  points  in  Puglie  were  directed  for 
a  period  of  observation.  After  this  a  second  ship  was  made  ready 
in  the  same  port  for  a  like  purpose,  and  later  asylums  were  opened 
on  shore  at  Naples  and  Palermo.  In  this  way  the  Government  over- 
came the  enormous  difficulties  which  had  been  placed  in  its  path  by 
private  interests. 

In  1911  there  were  in  existence  an  asylum  at  Palermo  and  one  at 
Naples  (both  of  these  being  on  shore),  and  at  Genoa  an  observation 
station  on  a  ship  in  the  port.  In  the  latter  place,  however,  the 
problem  was  soon  simplified  by  the  suspension  of  emigration  for 
Argentina,  which  is  almost  exclusively  from  this  port. 

In  charge  of  these  stations  the  Commissariato  placed  doctors  of  the 
Royal  Navy,  who,  in  accordance  with  the  law,  are  also  detailed  regu- 
larly as  Royal  Commissioners  on  board  ships  carrying  emigrants. 

The  doctors  of  the  Marine-Hospital  Service  attached  to  the  con- 
sulates of  the  United  States  in  Italy  had  free  access  to  all  these 
stations,  in  order  that  they  might  report  to  their  Government  con- 
cerning the  prophylactic  efficiency  and  value  of  the  stations.  Here 
the  emigrants  were  held  under  observation  for  five  days,  while  their 
baggage  was  being  disinfected  and  freed  from  foodstuffs. 

252 
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The  bacteriological  examination  was  limited,  in  the  year  1910,  to 
those  of  the  emigrants  who  came  from  Puglie,  but  in  1911  this  exami- 
nation was  extended  to  all  steerage  passengers  coming  from  all  mani- 
festly infected  points. 

The  time  of  observation  having  elapsed  the  detained  passengers 
were  taken  directly  on  board  the  ships  for  which  they  were  booked. 
On  each  of  these  ships  the  water  and  food  supply  had  been  under 
control,  and  at  the  same  time  the  bumboats  were  restrained  by  the 
authorities  of  the  ports,  in  order  to  prevent  the  buying  of  any  sus- 
picious food  by  the  emigrants.  Only  after  all  these  precautionary 
measures  had  been  taken  was  the  vessel  allowed  to  start  on  its  ocean 
trip,  laden  with  its  human  cargo,  although  not  yet  free  from  danger, 
as  was  proved  in  many  instances  where  cases  of  cholera  occurred 
during  the  voyage. 

Of  these  there  were,  in  all,  20;  all  were  on  ships  bound  for  North 
America ;  and  all  among  the  steerage  or  crew,  distributed  among  12 
vessels ;  some  were  in  summer,  others  in  the  fall ;  some  at  the  begin- 
ning of  the  voyage,  others  in  midocean,  and  some  even  on  the  last 
days  of  the  journey. 

In  1910  the  cases  numbered  6,  1  on  the  MoUke,  1  on  the  Sanf 
Anna,  1  on  the  Taormina,  and  3  on  the  San  Giorgio.  There  were  4 
deaths  on  board,  the  diagnosis  being  in  these  cases  purely  clinical, 
while  on  the  others  the  diagnosis  was  confirmed  bacteriologically  on 
arrival  at  quarantine. 

In  1911  there  were  14  cases  of  cholera  at  sea,  distributed  as  follows: 
1  on  the  Berlin,  1  on  the  Europa,  4  on  the  Duca  degli  Ahhruzzi^  1  on 
the  Moltke,  1  on  the  Venezia,  1  on  the  Koenig  Albert,  4  on  the  Re 
d^Italia,  and  1  again,  later,  on  the  Europa.  All  of  these  cases,  8  of 
which  proved  fatal,  were  found  to  be  positive  on  examination  bac- 
teriologically at  quarantine. 

Thus  it  will  be  seen  that  on  only  three  ships  were  there  more  than 
one  case,  viz,  on  the  San  Giorgio,  which  sailed  from  Palermo  Novem- 
ber 2,  1910,  a  mother  and  two  daughters  becoming  ill  with  cholera 
on  the  tenth  day  of  the  trip,  after  having  been  under  observation  for 
five  days  before  sailing;  on  the  Duca  degli  Ahhruzsi,  leaving  Naples 
June  7,  1911,  there  were  three  cases  of  cholera  on  the  twelfth  and 
thirteenth  days  of  the  voyage;  on  this  boat,  a  few  days  following 
departure,  a  baby  4  months  old  died  of  eclampsia,  while  the  cultures 
from  this  case,  brought  by  the  doctors  of  the  ship  and  examined  upon 
arrival,  proved  the  disease  to  be  cholera.  And  finally  on  the  Re 
dUtalia,  which  sailed  from  Naples  on  the  2d  of  August,  1911,  three 
children  died  of  cholera,  and  upon  arrival  a  steward,  who  had  been 
isolated  with  them  and  who  had  been  ill  and  treated  as  a  suspected 
case  during  the  last  days,  was  found  to  have  the  disease. 
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From  the  facts  submitted  the  value  of  the  precautions  taken  bj'  the 
Commissaiiato  in  Italy  may  be  judged,  also  the  rigor  of  the  sanitary 
service  on  board  the  ships  under  the  direction  of  the  military  doctors, 
assisted  by  the  ship  surgeons  and  the  officers  of  the  vessels. 

SANITARY  SERVICE  AT  SEA. 

In  some  notes  published  by  the  Annali  di  Medicina  Navale,  in  the 
April  number  of  the  current  year,  I  attempted  to  show  how,  with  an 
epidemic  of  cholera  spread  over  all  Italy,  if  emigration  is  to  be  main- 
tained without  interruption  and  without  great  danger  to  the  ships 
and  to  the  countries  to  which  these  ships  are  destined,  an  efficient 
sanitary  service  at  sea  is  the  best  safeguard. 

Emigrants  leave  Italy  annually  on  an  average  to  the  number  of 
300,000.  These  embark  at  three  ports — Genoa,  Naples,  and  Palermo ; 
for  the  most  part  from  the  first  two.  In  the  second  half  of  the  year 
1910  the  outgoing  emigrants  numbered  155,000,  this  being  considered 
a  normal  j'ear. 

There  are,  then,  25,000  third-class  passengers  each  month  who,  dur- 
ing an  epidemic  extending  throughout  the  country,  ought  to  be  sub- 
jected to  precautionary  measures ;  that  is  to  say,  to  five  days'  observa- 
tion; or,  better  still,  to  a  bacteriological  examination. 

Now,  if  one  considers  that  these  people  crowd  the  ports  irregularly, 
following  the  departure  of  ships,  and  that  in  one  day  several  thou- 
sands of  steerage  passengei*s  ought  to  be  subdivided  and  examined; 
and,  further,  that  these,  after  having  been  detained  and  examined, 
come  in  contact,  while  on  board,  with  hundreds  of  the  crew,  whom  it 
is  practically  impossible  either  to  observe  or  examine,  and  perhaps, 
also,  Avith  infected  cabin  passengers,  it  will  not  seem  strange  if  I  saj'^ 
that  our  main  dependence  must  be  placed  on  the  sanitary  service  of 
the  ships. 

And  in  the  notes  above  referred  to  I  wrote  as  follows : 

At  sea  *  *  .  *  the  disadvantage  of  a  greater  agglomeration  is  more  ap- 
parent than  real,  being  abundantly  compensated  by  the  ventilation  of  the  ship 
in  motion,  by  the  quantity  of  water  at  one's  disix>sal  in  washing  decks  and  walls, 
and  by  the  absence  of  flies.  And  to  these  must  be  added  the  realizing  sense  in 
everybody  on  board  of  the  necessity  for  discipline ;  also  the  ease  with  which  the 
quantity  and  quality  of  water  and  food  can  be  controlled;  and,  above  all,  the 
facility  with  which  it  is  possible  to  rid  the  ship  promptly  of  all  sorts  of  refuse, 
the  principal  fomites  of  the  cholera  infection. 

An  efficient  sanitary  service  of  this  kind  can  not  be  imi^rovised  from 
day  to  day,  and  it  was  fortunate  that  the  Commissariato  had  such  a 
service  alread}'  at  its  command,  thanks  to  the  prevision  of  the  emigra- 
tion laAv  of  1901. 

For  in  this  law  the  Italian  Government  had  clearly  designated  the 
number  and  kind  of  the  sanitary  personnel  of  each  ship,  and,  more 
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valuable  than  all,  it  placed  the  direction  of  it  under  the  control  of  a 
military  doctor. 

It  is  now  10  years  since  the  doctors  of  the  Royal  Navy  have  had  to 
serve  in  this  capacity  on  emigration  steamers,  the  sanitary  service  of 
which  they  know  in  minutest  detail.  So  that  it  was  found  necessary 
to  give  them  only  a  few  special  instructions,  leaving  to  the  initiative 
of  each  the  provisions  in  dealing  with  the  new  contagious  disease,  in 
(he  event  of  an  outbreak  of  cholera  at  sea. 

They  were,  however,  under  orders  to  immediately  send  a  wireless, 
either  to  Italy  or  to  America,  upon  the  occurrence  of  cases  of  cholera 
on  board,  so  that  the  fact  might  be  communicated  to  the  quarantine 
authorities  of  the  United  States,  that  they  might  make  the  necessary 
arrangements  while  awaiting  the  arrival  of  the  ship. 

Further,  thanks  to  a  most  opportune  agreement  between  the  Italian 
and  American  Governments,  the  royal  commissioners  received  in- 
structions to  place  themselves  completely  at  the  disposal  of  the  sani- 
tary authorities  of  the  quarantine  of  the  United  States,  and  to  give 
all  information  required  concerning  the  illnesses  occurring  during  the 
voyage. 

Each  ship  was  provided  with  two  small  refrigerators,  and  tubes  of 
culture  media,  and  with  the  necessary  outfit  for  preserving  specimens 
of  vomit  or  fecal  materials  for  bacteriological  examinations  by  the 
quarantine  laboratories  upon  arrival.  There  was  no  microscopical 
examination  made  on  board,  since,  aside  from  the  difficulty  of  making 
such  an  examination,  a  negative  finding  would  not  have  excused  the 
commissioner  from  taking  the  necessary  prophylactic  measures  on  a 
suspicious  case,  consequently  the  practical  value  of  the  work  would 
be  nil. 

From  the  beginning  of  the  vo3^age  the  greatest  possible  cleanliness 
was  insisted  upon,  slaked  lime  being  used  freely.  At  the  same  time  a 
sense  of  common  danger  was  created  among  all  on  board — officials, 
])assengers,  and  crew — in  order  that  everyone  might  understand  the 
need  of  extreme  care  and  cleanliness,  and  that  suspected  cases  might 
be  reported  to  the  doctor  at  the  earliest  possible  moment.  (It  hap- 
pened, in  fact,  that  many  times  the  emigrants  reported  one  another 
when  the  health  of  any  appeared  affected.) 

Disinfectants  were  spread  freely  everywhere — on  decks,  in  lava- 
tories, and  especially  on  the  dejecta  of  the  children,  who,  because  of 
the  ease  with  which  their  excreta  are  spread,,  are  the  most  dangerous 
carriers  of  pathogenic  organisms. 

In  addition  to  the  above  prophylactic  measures,  the  doctors  made 
frequent  night  and  day  visits  of  inspection  to  passengers  and  crew. 

On  the  first  appearance  of  a  suspicious  case  the  patient  was  imme- 
diately isolated.  On  board  the  ships  carrying  Italian  emigrants  it  is 
prescribed  that  there  shall  be,  always  ready  for  use,  besides  the  two 
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regular  hospitals  for  common  diseases  (one  for  men  and  the  other 
for  women)  situated  in  the  middle  of  the  ship,  two  additional  hos- 
pitals for  contagious  diseases,  called  "  Ospedali  d'isolamento,"  which 
are  located  at  the  extreme  stern.  The  number  of  berths  in  the  hos- 
pitals must  be  at  least  3  per  cent  of  the  number  of  third-class  passen- 
gers which  the  ship  can  carry,  plus  the  number  of  the  crew.  Two- 
thirds  of  these  berths  are  in  the  hospitals  for  common  diseases  and 
one-third  in  the  hospitals  for  diseases  of  infectious  nature. 

Therefore  the  isolation  of  the  patient  and  of  his  attendants  was 
rigorous.  But,  knowing  that  often  the  appearance  of  cholera  can 
mean  only  that  there  is  a  carrier  on  board,  redoubled  efforts  were 
made  to  insure  cleanliness,  disinfection,  and  watchfulness;  and  some 
of  my  colleagues,  to  fight  the  spread  of  the  disease,  went  so  far  as  to 
apply  corrosive  sublimate  to  the  soles  of  the  shoes  of  the  emigrants 
while  the  latter  were  asleep. 

In  the  annual  report  of  the  Marine-Hospital  Service  there  is  a 
complete  description  of  all  that  was  done  at  the  quarantines  of  the 
United  States  to  prevent  the  e*    ranee  of  cholera. 

Thanks,  therefore,  to  the  i-cfcautions  taken  by  the  Commissariato 
in  Italy  and  by  the  authorrcies  of  the  State  and  Federal  Govern- 
ments in  the  United  States,  and  thanks  also  to  the  very  vigorous  and 
conscientious  sanitary  service  on  board  the  ships,  all  working  to- 
gether in  the  most  intimate  and  sympathetic  accord,  modern  hygiene 
can  to-day  claim  to  have  rendered  possible  during  a  large  epidemic  of 
cholera  in  Italy  covering  18  months  the  transportation  to  the  United 
States  of  222,808  Italian  emigrants  without  either  the  occurrence  of 
a  disastrous  epidemic  at  sea  or  the  invasion  of  the  United  States  by 
the  disease. 

GENERAL    CONSIDERATIONS    OF    SANITARY    SERVICE    ON    BOARD    SHIPS. 

And  now  a  few  considerations  concerning  the  importance  that  all 
countries  ought  to  give  to  the  sanitary  service  on  board  trans- 
Atlantic  steamers,  which  transport  so  many  human  lives. 

It  is  now  10  years  since  the  Italian  law  on  emigration  went  into 
effect,  filling  a  grave  want  in  regulating  the  transportation  of  the 
great  masses  of  emigrants,  which,  even  at  that  time,  were  regularly 
crossing  between  Italy  and  the  two  Americas,  completely  at  the 
mercy  of  a  few  navigation  companies. 

It  was  necessary  for  the  legislators  to  consider  the  problem  from 
many  points  of  view  in  order,  first,  to  guarantee  to  the  emigrant  the 
fulfillment  on  the  part  of  the  company  of  the  contract  entered  into 
at  the  time  of  the  selling  of  the  ticket,  and,  secondly,  to  assure  them- 
selves that  the  transportation  of  the  steerage  would  be  conducted 
under  conditions  best  calculated  to  secure  navigation  and,  more  espe- 
cially, to  insure  the  maintenance  of  effective  hygiene  on  board.    We 
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find,  therefore,  in  the  laws  and  regulations  articles  that  prevent  all 
possibility  of  the  companies  taking  advantage  of  the  emigrants, 
and  others  specifying  definitely  the  conditions  of  navigability  of 
the  ships  and  the  arrangement  of  their  interiors.  Among  the  last 
mentioned  are  those  articles  establishing  the  space  reserved  for  each 
emigrant  and  regulating  the  general  treatment,  others  specifying  the 
quality,  quantity,  and  care  in  the  preparation  of  food ;  and  still  others 
indicating  the  size  of  hospitals  and  dispensary,  with  the  equipment 
of  each,  and  also  the  equij^ment  of  the  pharmacy.  The  law  further 
provides  for  the  number  of  doctors  and  hospital  attendants  required 
for  each  ship  in -proportion  to  the  number  of  passengers. 

But  the  Government  well  knew  that  even  if  a  ship  satisfied 
all  requirements  the  service  at  sea  could  not  be  guaranteed  unless 
there  were  on  board  some  one  person,  independent  of  the  company, 
in  whom  the  Government  could  have  full  confidence  and  to  whom  the 
emigrants  could  at  all  times  refer  their  complaints — some  one  who 
would,  in  brief,  control  the  constant  application  of  laws  and 
regulations. 

For  this  purpose  it  was  determined  that  a  doctor  of  the  Royal 
Navy,  of  the  grade  of  captain  and  with  the  title  of  Royal  Com- 
missioner, who  would  be  invested  with  the  powers  and  functions 
of  a  public  official,  should  accompany  each  ship  on  every  voyage. 
This  officer  is  in  uniform  all  the  time. 

It  would  seem  logical  that  a  doctor  should  be  chosen,  instead  of  an 
officer  of  any  other  corps,  when  one  considers  that  nearly  all  of  the 
service  on  board,  even  aside  from  that  which  is  strictly  sanitary,  is 
included  in  the  field  of  public  hygiene;  for  example,  cleanliness,  the 
choice  of  food,  its  preparation,  etc. 

The  military  doctor,  except  on  rare  occasions,  does  not  make  more 
than  one  voyage  on  the  same  ship.  He  embarks  two  days  before 
departure  and  leaves  the  ship  two  days  after  the  return  to  Italy,  aft€r 
having  assured  himself  that  the  prescribed  disinfection  has  been  car- 
ried out. 

On  board  he  is  the  director  of  public  sanitation,  and  occupies  him- 
self directly  with  the  sanitary  service  of  the  emigrants,  leaving  the 
ship's  surgeon,  if  there  be  any,  to  attend  to  the  cabin  passengers  and 
crew. 

To  the  royal  commissioner  must  be  referred  all  cases  of  illness  that 
occur  on  board,  in  order  that  he  may  indicate  to  the  captain  the  pre- 
cautions to  be  taken  in  those  cases  that  are  infectious  or  contagious. 

The  emigrant  soon  realizes  that  there  is  on  board  a  representative 
of  the  law,  who  has  instructions  to  see  that  his  food  is  of  the  proper 
quality  and  sufficient  in  quantity ;  that  to  the  children  are  distributed 
morning  and  evening  milk  and  special  soup;  that  the  water  is  good 
and  given  out  in  the  right  quantity  and  at  the  right  time — a  person, 
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in  brief,  who  is  ready  to  receive  his  complaints  at  any  time  and  to 
give  disinterested  medical  advice. 

One  must  have  served  in  this  capacity  for  years  to  realize  how 
many  diagnoses  of  constitutional  diseases,  tumors,  etc.,  are  made  by 
these  doctors  during  dispensary  hours,  when  the  poor  emigrants, 
especially  on  the  return  voyage,  come  to  tell  of  ills  which  they  had 
not  before  been  able  to  confide  to  any  conscientious  and  disinterested 
doctor,  either  in  the  confusion  of  great  cities  or,  more  particularly,  in  | 

the  isolation  of  the  fazenda  and  the  pampa. 

The  military  doctor  keeps  a  journal  of  the  voyage,  and  this  he 
turns  over  to  the  authorities  on  his  return.  In  this  book  are  noted 
the  irregularities  observed  and  the  instructions  given,  the  complaints 
received,  and  the  steps  taken  in  the  several  matters,  any  failures  to 
comply  with  regulations,  the  hours  of  arrival  at  and  departure  from 
various  ports  (in  order  to  show  whether  the  ship  held  throughout 
the  voyage  to  the  medium  of  speed  required),  proposals  of  improve- 
ments of  any  sorts  suggested  to  him  by  his  experience  for  the  pro- 
tection of  the  emigrants,  etc. 

He  keeps  a  sanitary  journal  also,  in  which  he  describes  in  detail 
each  case  of  illness  and  the  measures  taken;  in  addition  to  this  he 
makes  a  general  sanitary  report  and  compiles  statistics,  and  from 
these  documents  are  afterwards  extracted  the  data  to  serve  for  the 
annual  report  on  emigration  published  in  the  Annali  di  Medicina 
Navale. 

In  the  most  recent  of  these  annual  reports  made  by  the  colonnello 
medico,  Dr.  Rosati,  in  referring  to  a  normal  year  of  our  emigration, 
we  note  that  the  cases  of  common  illnesses  among  the  emigrants  on 
board  represented  about  six  and  a  half  per  thousand. 

This  was  the  year  1910,  in  which  322,102  emigrants  left  Italy  for 
the  two  Americas  and  129,323  returned,  all  in  839  voyages  going- 
and  coming. 

Naturally,  however,  it  is  the  infectious  diseases  which  most  put 
to  task  the  sanitary  service  of  a  ship. 

Of  the  infectious  diseases  running  an  acute  course,  the  only  ones 
that  appear  in  the  form  of  small  epidemics  are  measles,  varicella, 
and  parotiditis,  while  diphtheria,  erysipelas,  smallpox,  and  meningitis 
appear  in  few  and  isolated  cases. 

The  infectious  chronic  diseases  are  more  frequent  on  the  return 
voyages,  and  in  1910  (exclusive  of  36  cases  of  ankylostomiasis  ob- 
served in  voyages  from  South  America)  these  chronic  infectious  dis- 
eases were  principally  malaria,  trachoma,  and  tuberculosis. 

Of  malaria  3(55  cases  were  observed,  nearly  all  of  which  originated 
in  Italy;  many  of  them  were  among  persons  returning  from  South 
America. 
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There  were  878  cases  of  trachoma,  almost  all  of  which  were  return- 
ing ipom  South  America.  Of  tuberculosis  there  were  857  eases,  of 
which  841  were  going  to  Italy. 

A  good  700  tubercular  emigi'ants  came  from  North  America  in 
1910.  All  the  cases  reported  had  received  proper  assistance  and  iso- 
lation on  board. 

But,  as  r  have  already  said,  the  activity  of  this  representative  of 
the  Government  is  not  limited  to  the  field  of  hygiene.  It  would  be 
necessary  to  read  all  the  voluminous  regulations  in  order  to  get  an 
exact  idea  of  how  far  his  activity  really  extends. 

For  example,  he  must  see  that  the  life  belts  are  always  in  place  on 
each  berth,  and  that  the  emigi'ants  are  taught  to  use  them;  that 
internal  regulations  of  the  ship  and  discipline  are  always  observed; 
that  the  companion  ladders  and  the  decks  are  left  free  in  the  space 
prescribed;  that  the  captain  has  tables  compiled  indicating  the  ap- 
pointed place  of  the  crew,  and  also  of  the  officers,  for  the  following 
drills:  man  overboard,  fire  on  board,  collision  with  another  ship,  or 
running  ashore ;  that  the  lifeboats  are  always  water-tight,  provided 
with  all  necessities  enabling  them  to  navigate  by  sails  or  oars  at  any 
tune,  and  that,  weather  permitting,  the  captain  conducts  drills  for 
the  manning  of  lifeboats. 

And  certaiidy  the  presence  of  these  officers  contributed  to  the  fact 
.that  in  the  several  transfers  that  took  place  on  the  occasion  of  the 
collision  between  the  Florida  and  the  Republic  not  one  man  entered 
the  boats  until  all  the  women  and  children  of  all  classes  had  been 
provided  for. 

In  this  connection  it  is  interesting  to  note  that  in  the  recent  TitaniG 
disaster  97  per  cent  of  the  women  of  the  first  class  were  saved,  84 
per  cent  of  the  second,  and  55  per  cent  of  the  third;  and  while  the 
children  of  the  first  and  second  classes  were  all  saved,  of  the  children 
of  the  emigrants  there  were  only  30  per  cent.  Of  all  the  passengers 
the  figures  of  the  saved  are,  respectively,  61,  36,  and  23  per  cent. 

Concerning  the  moral  status  of  the  royal  commissioner  on  board, 
I  will  only  say  that  while  at  first  he  was  perhaps  not  received  with 
much  sympathy,  soon  the  more  intelligent  among  the  captains  re- 
garded with  pleasure  this  representative  of  the  Government,  finding 
his  assistance  valuable  in  ridding  themselves  of  the  nuisances  of  some 
directors  who  are  always  and  only  concerned  about  the  business  end, 
while  the  captains  are  willing  to  conduct  their  ships  according  to  the 
best  requirements  of  navigation. 

Spain,  a  countr3'  of  emigration,  has  already  followed  the  example 
of  Italy,  and  it  seems  now  as  if  Greece,  too,  would  soon  act  likewise. 

It  is  easy  to  understand  that  when  a  ship  is  maintained  always  at 
a  high  standard  in  hygiene  and  discipline,  all  on  board  are  benefited: 
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And  it  is  the  crews  who  after  the  emigrants  derive  the  most  profit, 
because  they  also,  like  the  emigrants,  need  some  protection. 

It  is  nowadays  generally  lamented,  more  particularly  on  northern 
lines,  that  the  recruiting  of  good  crews  has  become  very  difficult, 
and  that,  instead  of  men  who  become  attached  to  the  boat,  we  are 
obliged  to  man  our  ships  with  a  crowd  of  unfit,  inexperienced  mal- 
contents. 

For  several  years  strikes  of  the  crews  have  followed  closely  one 
after  the  other,  always  becoming  more  menacing,  and  they  will  con- 
tinue, if  the  matter  is  not  taken  in  hand  by  the  Governments. 

The  time  of  the  old  type  of  sailor  is  past,  and  just  as  coal  and  steel 
have  taken  the  place  of  sails  and  wood,  so  the  common  workman 
(electrician,  fireman,  and  stoker)  has  taken  the  place  of  the  sturdy, 
loyal  tar  of  the  old  days. 

And  while  on  land  the  ease  of  organization  on  one  hand  and  the 
power  of  the  law  on  the  other  give  protection  to  the  workman  against 
capital,  on  board  the  workman  does  not  enjoy  the  same  amount  of 
protection. 

In  the  last  strikes  of  the  marines  in  England  and  in  the  United 
States  there  was  demanded,  besides  higher  wages,  more  humane  treat- 
ment in  the  matter  of  lodgings,  food,  hours  of  work,  and  sanitary 
assistance  on  board,  all  of  which  things  are  considered  by  public 
hygiene;  and  we  all  know  that  capital  in  any  country  of  the  world 
would  attach  little  importance  to  hygiene  if  it  were  not  kept  up  to 
the  work  by  the  constant  enforcement  of  the  laws. 

Although  the  ship  surgeons  have  in  some  countries  succeeded  in 
forming  syndicates  of  resistance  against  the  companies,  they  are 
nevertheless  always  paid  by  the  companies  and  necessarily  bound  to 
their  interests.  The  following  incident  is  of  interest  in  this  regard: 
On  one  ship  last  year  the  royal  commissioner  diagnosed  a  case  of 
cholera,  isolated  it,  and  took  all  the  precautionary  measures,  against 
the  advice  of  the  ship  surgeon,  who  reported  the  matter  at  quarantine. 
There  the  case  was  found  to  be  positive,  and  it  remained  positive  for 
about  40  days. 

It  is  easy  to  conclude  that,  however  conscientiously  these  ship  sur- 
geons may  act  under  existing  conditions,  they  would  accomplish  much 
more  in  the  general  interest  of  the  crew  and  passengers  if  they  were 
dependents  of  the  Government  instead  cf  being  at  the  service  of  the 
companies  that  pay  them. 

And  it  is  inconceivable  how  some  important  companies,  even  in 
1912,  are  allowed  to  send  out  the  newest  ships,  even  for  a  voyage  of 
only  6  days,  with  but  one  doctor  on  board,  who,  besides  having  to  look 
after  the  general  hygiene  of  the  ship,  is  expected  to  be  able  to  supply 
the  sanitary  requirements  of  500  first-class  passengers,  300  second, 
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and  1,000  third,  and  of  a  crew  of  650  men,  who  are  occupied  day  and 
night  with  dangerous  work. 

So  perhaps  the  day  will  come  soon  in  which  the  various  Govern- 
ments who  now,  thanks  to  a  complete  and  far-reaching  system  of 
sanitation,  succeed  in  controlling  hygiene  in  the  smallest  villages  and 
humblest  factories,  will  come  to  some  agreement  by  which  every  one 
of  these  floating  cities  shall  be  accompanied  at  sea  by  some  official 
person  who,  being  independent  of  capital,  will  be  able  to  maintain, 
in  the  interest  of  all,  a  constantly  respectful  obedience  to  the  law. 


PROBLEMS  OF  IMMIGRATION  FROM  A  HYGIENIC  STANDPOINT. 

Geobge  W.  Stoneb,  M.  D.,  Sc.  D.,  Surgeon,  United  States  Public  Health  Service; 
Chief  Medical  Officer,  Immigration  Station,  Ellis  Island,  N.  Y. 

METHOD  or  HANDLING. 

Practically  everything  respecting  immigration  statistics  prior  to 
the  year  1820  may  be  regarded  as  guesswork.  At  all  events,  there 
are  little  or  no  data  of  official  record  pertaining  to  the  subject  previous 
to  that  time.  It  has  been  estimated  by  statistical  writers  that  the 
total  number  of  foreigners  who  landed  in  this  country  from  1783  (the 
year  of  the  foundation  of  the  United  States  Government )  to  October, 
1819  (when  the  gathering  of  immigration  statistics  commenced) ,  was 
250,000,  exclusive  of  negroes.  During  the  first  decade  following  1783 
the  estimated  annual  average  was  4,000.  This  average  rose  during 
the  succeeding  20  years  to  7,000;  1817  must  have  been  the  banner 
year  of  the  period,  as  22,240  are  said  to  have  arrived  during  that  year. 

The  different  compartments  of  the  ships  of  those  days  were  of 
necessity  small  and  contracted.  The  steerage  decks  were  only  4  or  5 
feet  in  height,  and  the  orlop  deck,  in  which  immigrants  were  also 
packed,  was  described  by  an  eminent  writer  as  a  "  black  hole  "  afloat. 
"  Ten  deaths,"  he  says,  "  for  every  hundred  passengers  during  the 
voyage  of  such  vessels  was  considered  healthy,  and  from  20  to  30  for 
every  hundred  not  uncommon." 

The  first  immigration  law  of  the  United  States  was  passed  March 
20,  1819.  This  act  provided  for  the  space  to  be  allotted  on  deck  for 
each  passenger,  thus  determining  the  carrying  capacity  of  the  ship, 
so  far  as  it  concerned  the  immigrant.  Two  passengers  were  allowed 
lor  every  5  tons  (customhouse  measure).  The  penalty  for  each  and 
every  passenger  in  excess  of  this  limit  was  $150.  If  as  many  as  20 
passengers  above  the  limit  were  taken  on  board,  the  ship  or  vessel 
became  liable  to  forfeit  to  the  United  States.  In  addition  to  the  sub- 
sistence stores  or  live  stock  put  on  board  ship  by  the  masters  or  pas- 
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sengers  for  their  own  use  or  that  of  the  crew,  60  gallons  of  water, 
100  pounds  of  salt  provisions,  1  gallon  of  vinegar,  and  100  pounds  of 
wholesome  ship's  bread  was  to  be  provided  for  each  and  every  pas- 
senger embarking  at  an  European  port  on  voyage  to  the  United  States. 
Provision  was  also  made  by  this  early  act  for  the  delivery  by  the 
captain  or  master  of  a  list  or  manifest  of  all  passengers,  giving  age, 
sex,  and  occupation  of  the  passengers,  showing  the  country  whence 
they  came  and  of  which  they  intended  to  become  inhabitants;  also 
whether  any  deaths  occurred  on  board  during  the  voyage.  Nothing 
was  said  as  to  the  hygienic  condition  of  the  ship  nor  as  to  the  cooking 
of  the  food ;  whether  to  be  served  cooked  or  not.  This  law  continued 
in  force  for  many  years,  but  much  improvement  (in  the  law)  was 
effected  by  the  act  of  Congress  approved  Febiaiary  22,  1847.  It  is 
written,  however,  that  the  Bremen  authorities,  about  the  year  1830, 
were  the  first  to  require  the  masters  of  ships  to  furnish  cooked 
rations  for  their  passengers.  Previous  to  that  time  all  immigrants, 
and  for  several  years  subsequently  all  except  Bremen  immigrants, 
were  required  to  provide  themselves  with  food  and  to  cook  it  as  best 
they  could.  Under  such  conditions  it  is  not  to  be  wondered  at,  as  we 
read,  that  many  embarked  with  an  insufficient  supply  of  provisions, 
some  with  none  at  all,  and  that  even  those  who  had  a  sufficient  supply 
of  food  in  the  raw  state  suffered  greatly  because  of  the  lack  or  in- 
adequacy of  cooking  facilities,  and  because  of  the  duration  of  the 
voyage  all  fell  short  and  were  obliged  to  go  hungry  or  die  before 
they  reached  the  land  of  promise. 

The  act  of  1847  required  for  each  and  every  passenger  14  clear 
superficial  feet  of  deck  (20  feet  if  in  the  Tropics)  for  each  pas- 
senger and  30  clear  superficial  feet  if  carried  on  an  orlop.  The  pen- 
alty for  violation  was  somewhat  less  than  that  of  the  earlier  act, 
being  only  $50  for  each  and  every  passenger,  but  including  also  im- 
prisonment for  not  exceeding  one  year,  and  vessels  forfeited  to  the 
United  States  if  limit  was  exceeded  by  20.  All  berths  for  ves- 
sels having  more  than  two  tiers  were  to  be  "  at  least  6  feet  in  length, 
18  inches  in  width,  and  well  constructed."  The  space  between  the 
floor  and  deck  or  platform  had  to  be  at  least  6  inches.  Two  children, 
each  less  than  8  years  of  age,  to  equal  one  passenger;  those  under  1 
year  not  to  be  counted  (not  included  in  the  computation).  But 
this  latter  provision  as  to  two  children  counting  for  one  passenger 
only  in  the  assignment  of  room  or  space  was  repealed  within  10  days 
after  it  was  enacted.  However,  "  from  data  accessible  for  the  year 
1847,"  says  Dr.  Bell,  "  the  number  of  immigrants  who  died  on  the 
voyage  and  at  hospitals  during  that  year  from  ship's  fever  was 
estimated  at  20,000,  but  during  this  same  year  the  ships  from  Bremen 
and  Hamburg  were  comparatively  free  from  such  disease."  Further 
and  more  remarkable  advance  in  ship  hygiene  was  effected  the  next 
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year  by  the  act  of  Congress  approved  May  17,  1848.  Ventilators 
were  required  by  this  law  for  the  rooms  or  spaces  occupied  by  the 
passengers,  also  houses  over  the  hatchways  with  doors  and  windows 
leading  to  the  decks  below ;  the  quantity  and  variety  of  food  supplies 
increased,  a  cooking  range  of  proper  size  had  to  be  installed  on 
board,  and  the  quantity  of  food  to  be  supplied  daily  was  specified. 

The  quantity  of  food  provided  for  each  passenger  for  the  voyage 
was  to  be  at  least  15  pounds  of  navy  bread,  10  pounds  of  rice,  10 
pounds  of  oatmeal,  10  pounds  of  wheat  flour,  10  pounds  of  peas  and 
beans,  35  pounds  of  potatoes,  1  pint  of  vinegar,  60  gallons  of  fresh 
water,  10  pounds  of  salt  pork  free  of  bone.  To  guard  against  a  poor 
market,  substitutes  for  some  of  these  articles  were  also  specified. 
Good  discipline  was  to  be  maintained,  and  habits  of  cleanliness 
encouraged,  so  as  to  preserve  and  promote  the  health  of  all  on  board. 
In  good  weather  all  bedding  was  aired  and  the  passengers  mustered 
on  deck.  A  privy  for  every  hundred  passengers  and  the  cleansing 
of  the  decks  with  chloride  of  lime  or  other  disinfectant  were  further 
improvements.^  The  superficial  deck  area  for  each  passenger  was 
also  somewhat  increased  by  this  act. 

The  act  of  March  3,  1849,  was  for  the  protection  of  voyagers 
between  ports  of  the  Atlantic  and  Pacific  Oceans,  and  required  the 
captain  to  furnish  a  daily  supply  of  water  for  all  on  board;  also  to 
furnish  or  cause  the  passengers  to  furnish  for  themselves  a  sufficient 
supply  of  good  wholesome  food. 

The  act  of  March  3,  1855,  was  in  the  line  of  further  improvement, 
not  only  as  regards  the  cooking  of  food  and  its  distribution,  but 
vessels  carrying  passengers  were  required  to  include  food  and  cook- 
ing in  the  price  of  transportation,  the  sick  were  cared  for  in  separate 
conipartments  (hospitals),  berths  of  only  two  tiers  were  allowed, 
provision  was  also  made  for  the  ventilation  of  the  steerage,  and  the 
use  of  the  orlop  deck  as  a  carrier  of  passengers  was  discontinued. 

Another  and  more  important  improvement  was  also  brought  about 
at  this  time,  in  that  steamships  began  to  take  the  place  of  sailing 
ships  in  the  passenger  traffic,  but  the  law  applied  alike  to  vessels 
jDropelled  in  whole  or  in  part  by  steam.  The  change  came  about  very 
gradually  but  steadily  until  about  10  years  later,  when  practically 
all  sailing-ship  immigration  gave  way  to  the  more  rapidly  going- 
steamship.  And  it  was  about  this  time,  too  (in  the  years  1852,  1855, 
and  1863),  that  laws  were  passed  by  the  British  Parliament  govern- 
ing the  transportation  of  passengers  by  sea,  and  providing  amongst 
other  things  for  an  abundance  of  wholesome  cooked  food,  for  the 
carrying  of  passengers  on  two  decks  only,  and  requiring  the  sexes 
to  be  berthed  separately;  limiting  the  number  of  passengers  on  the 
upper  deck  to  one  statute  adult  for  every  15  clear  superficial  feet 
of  deck,  and  on  the  loAver  deck  one  to  every  18  clear  superficial  feet ; 
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providing  also  that,  if  the  space  between  such  lower  passenger  deck 
and  the  deck  immediately  above  be  limited  to  less  than  7  feet,  or  if 
other  conditions  pertaining  to  the  admission  of  light  and  air  through 
apertures  be  unfavorable,  the  allowance  be  not  less  than  in  the  pro- 
portion of  one  statute  adult  to  every  25  clear  superficial  feet  of  deck; 
and  further,  for  wholesome  regulations,  rigid  discipline,  and  penal- 
ties, and  their  enforcement  by  competent  officers;  also  for  the  em- 
ployment of  qualified  physicians  on  board.  This  may  be  properly 
regarded  as  one  of  the  first  steps  in  the  consideration  of  marine 
hygiene  as  applied  to  ships  carrying  passengers. 

The  act  approved  March  24,  1860,  as  stated  by  Dr.  Tumer,^  from 
whose  excellent  reports  much  of  this  matter  is  taken,  "  was  made 
for  the  better  protection  of  female  immigrants,  and  is  creditable  to 
the  chivalry  of  the  framer."  Imprisonment  for  a  term  of  12  months 
or  a  fine  not  exceeding  $1,000  was  imposed  by  this  act  upon  every 
officer,  seaman,  or  other  person  employed  on  board  of  any  ship  or 
vessel  of  the  United  States  who  should  be  found  guilty  of  wrongdoing 
with  any  female  passenger.  Visiting  or  going  into  any  part  of  the 
sJiip  occupied  by  passengers,  except  by  direction  of  the  master  or 
commander,  was  forbidden  under  punishment  of  forfeit  of  wages  for 
the  voyage.  If  the  captain  gave  permission  for  any  unnecessary  visit 
of  this  kind,  he  was  to  be  fined  $50  for  each  time  he  directed  or  per- 
mitted such  violation  of  this  section  of  the  law.  Tlie  law  also  required 
that  written  or  printed  notice  containing  the  provisions  of  this  act  in 
the  English,  French,  and  German  languages  be  posted  and  kept 
posted  in  different  parts  of  the  ship  during  the  voyage,  and  imposed  a 
fine  of  $500  for  violation  of  this  section.  The  amount  of  the  fine, 
when  collected,  at  the  discretion  of  the  court,  was  "  to  be  paid  for  the 
use  or  benefit  of  the  female,  her  child,  or  children,  if  any."  Convic- 
tion, however,  could  not  be  had  on  the  uncorroborated  testimony  of 
the  woman.  Twenty  years  later,  according  to  the  authority  already 
quoted,  these  salutary  acts  remained  unexecuted  on  the  statute  books, 
and  the  ships,  he  said,  were  a  disgrace  alike  to  the  captain  and  to  the 
owner. 

A  voyage  across  the  Atlantic  in  the  early  days  was  indeed  attended 
by  great  hardship,  not  only  because  of  the  insufficiency  of  food,  or  of 
food  unfit  for  consumption,  but  also  on  account  of  the  overcrowded 
immigrant  ship. 

There  was  no  law  of  the  United  States  limiting  the  number  of 
passengers  a  ship  should  be  permitted  to  carry,  or  prescribing  any 
measures  whatsoever  for  the  health  or  comfort  of  the  immigrant  dur- 
ing the  voyage,  until  March  2,  1819,  when  the  law  with  such  object  in 
view  was  passed.  But  at  this  time,  as  also  of  later  date,  hygienic 
measures  were  not  rigidly  enforced.  The  collecting  and  compiling 
of  statistics  dates,  however,  from  that  time,  or  rather  from  the  begin- 
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ning  of  the  fiscal  year  1820.  But  very  little  if  any  supervision  was 
exercised  over  immigration  at  New  York  during  the  next  quarter  of  a 
century,  except  such  as  was  provided  by  the  general  quarantine  and 
poor  laws.  The  head  tax  was  collected  on  all  passengers  arriving  at 
New  York,  and  the  fund  thus  created  was  applied  to  the  support  of 
the  marine  hospital  at  quarantine,  where  immigrants  sick  on  arrival 
were  cared  for,  but  even  this  relief  was  denied  them  after  landing, 
unless  perchance  they  took  up  the  vocation  of  a  sailor,  and  in  that 
way  became  a  beneficiary  of  the  marine  hospital.  Because  of  the 
long  and  tedious  voyage  and  the  hardships  endured,  public  charges 
were  relatively  quite  numerous.  Indemnifying  bonds  were  sometimes 
required  as  a  protection  to  the  city  or  county  in  the  event  of  the 
immigrant  becoming  a  public  charge;  but  bonds  of  this  character 
required  by  the  local  authorities  were  of  comparatively  little  value 
in  affording  relief  to  the  diseased  or  destitute  alien,  nor  for  his  pro- 
tection against  fraudulent  boarding-house  keepers  or  street  hawks. 
Going  west  in  those  days  meant  transportation  by  the  Hudson  River 
steamboat  and  Erie  canal  boat  to  Buffalo  (although  the  railroad  be- 
tween Albany  and  Buffalo  was  nearing  completion  about  this  time). 

In  1847  a  law  was  enacted  by  the  State  legislature  creating  a  board 
of  commissioners  of  immigration  of  the  State  of  New  York.  Under 
this  law  the  master  of  the  ship  bringing  immigrants  to  the  port  of 
New  York  was  required  to  report  to  the  mayor  the  name,  nativity, 
last  legal  residence,  age,  sex,  and  occupation  of  each  immigrant, 
"  whether  any  were  lunatics,  deaf,  dumb,  blind,  infirm,  maimed, 
above  60  years  of  age,  or  under  13  years  of  age."  This  act  also  re- 
quired the  giving  of  bonds  by  the  shipowners  to  indemnify  county, 
city,  or  town  authorities,  for  any  expense  incurred  for  the  relief  of 
destitute  aliens;  also  for  the  care  and  maintenance  of  any  person 
named  in  bond  if  received  into  the  marine  hospital  or  any  other  in- 
stitution under  their  jurisdiction.  Provision  was  also  made  whereby 
owners  could  commute  for  bonds  by  paying  a  head  tax  on  all  but 
prohibited  passengers.  The  State  commission  was  organized  May  8, 
1847,  with  office  accommodations  in  the  old  Almshouse  Building  in 
New  York  City.  In  1854  this  building  was  destroyed  by  fire  and  an 
office  was  then  established  in  Franklin  Street,  between  Broadway 
and  Elm,  About  this  time  cholera  appeared  in  the  city,  causing 
much  trouble  and  great  fear  amongst  the  inhabitants  and  necessitat- 
ing a  change  of  office  location.  For  several  years  an  old  church  build- 
ing in  Anthony  Street  (now  Worth  Street,  near  Broadway)  was 
leased  by  the  commission  for  office  use.  In  1858  Castle  Garden,  the 
old  fort  (now  the  Aquarium),  was  leased  by  the  State  (under  act  of 
the  legislature  of  1855)  and  opened  as  a  landing  station  for  immi- 
grants. The  hospital  and  detention  accommodations  were  on  "Ward's 
Island.    Lnmigration  matters  were  carried  on  and  expenses  met  in 
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this  fashion  for  a  number  of  years  until  1876,  when  the  State  law 
relative  to  immigi'ant  head  tax  was  declared  unconstitutional. 

During  the  next  six  years  the  expenses  of  the  commission  were  met 
by  State  appropriations,  although  the  State  legislature,  at  the  time 
the  head  tax  was  abolished,  adopted  a  resolution  instructing  the  com- 
missioners of  immigration  "  to  call  the  attention  of  the  Congress  of 
the  United  States  to  the  present  condition  of  the  immigration  laws 
resulting  from  the  decision  of  the  Supreme  Court  of  the  United 
States,  declaring  the  State  laws  on  the  subject  unconstitutional  and 
void,  and  to  impress  upon  Congress  the  necessity  for  speedy  National 
legishition  in  regard  thereto,  and  that  the  said  commission  take  such 
steps  as  in  their  judgment  may  be  appropriate  to  secure  such  legisla- 
tion." Five  years  later  a  law  was  passed  by  the  United  States  Con- 
gress (act  approved  Aug.  3,  1882)  to  regulate  immigration.  This  act 
provided  for  a  head  tax  of  50  cents  for  each  passenger  not  a  citizen 
of  the  United  States  who  came  here  from  a  foreign  port.  The  money 
thus  collected  was  to  be  used  in  meeting  the  expense  of  regulating 
immigration  and  for  the  relief  and  care  of  distressed  immigrants,  and 
authorized  the  Secretary  of  the  Treasury  to  enter  into  contract  with 
State  officials  for  the  performance  of  the  immigration  work  of  the 
station.  Eight  years  later  (in  1890)  the  contract  between  the  Secre- 
tary of  the  Treasury  and  the  State  immigration  commission  was  re- 
voked, a  United  States  commissioner  was  placed  in  charge,  and  the 
Federal  Government  assumed  control  of  all  immigration  affairs.  By 
act  of  Congress  (approved  Mar.  3,  1891)  the  office  of  superintendent 
of  immigration  was  created  and  established.  The  said  official  was  to 
te  appointed  by  the  President  and  to  have  office  in  Washington,  D.  C, 
under  control  and  supervision  of  the  Secretary  of  the  Treasury.  By 
this  act  all  the  duties  and  responsibilities  contemplated  by  the  act  of 
1882  for  State  commissioners  were  conferred  upon  Federal  officers. 
The  3'ear  1891  may  therefore  be  regarded  as  the  beginning  of  the 
United  States  Immigration  Service  proper.  The  excluded  classes 
under  this  act  were  idiots,  insane  persons,  paupers,  persons  likely  to 
l3ecome  a  public  charge,  or  persons  suffering  from  a  loathsome  con- 
tagious disease.  This  act  also  required  the  captain  or  commanding 
officer  or  agents  of  steam  or  sailing  vessels  by  which  they  came  to  the 
port,  to  report  to  the  proper  inspecting  officer  the  name,  nationality, 
last  residence,  and  destination  of  an}'  such  alien ;  it  also  provided  for 
a  fine  of  $1,000,  or  imprisonment  for  one  year,  for  anj'^  person  violat- 
ing its  provisions. 

Castle  Garden  was  now  abandoned  as  an  immigrant  landing  sta- 
tion, and  the  Barge  Office,  or  rather  the  Barge  Office  Annex  at  the 
Batter}',  was  put  into  commission,  having  previously  been  fitted  up 
for  the  purpose  pending  the  contemplated  construction  of  buildings 
at  Ellis  Island.     The  old  steamship  Narragansett  was  chartered  by 
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the  Government,  anchored  near  Ellis  Island,  and  used  as  a  detention 
station,  and  a  contract  was  entered  into  with  the  Long  Island  College 
Hospital,  in  Brooklyn,  for  the  necessary  accommodations  for  the  sick 
and  injured. 

The  Ellis  Island  buildings  were  completed  and  put  into  commis- 
sion in  January,  1892.  All  the  immigration-inspection  work  was 
conducted  there  until  June  14,  1897,  when,  early  in  the  morning 
(soon  after  midnight),  the  buildings  were  destroyed  by  fire,  together 
with  many  valuable  records  and  manifests  containing  names  and  im- 
portant data  pertaining  to  immigrants  landed  at  New  York  from 
1847  to  1890.  There  were  many  immigrants  on  the  island  at  the  time, 
some  in  hospital  and  others  in  the  dormitories  of  the  main  building; 
but,  owing  to  the  efficiency  of  the  medical  staff  and  the  excellent  dis- 
cipline of  the  night  force  under  direction  of  Dr.  J.  H.  White,  the  sur- 
geon then  in  charge  of  the  medical  department,  no  lives  were  lost. 
The  sick  were  transferred  to  Bellevue  Hospital,  and  the  contract  was 
then  also  renewed  with  the  Long  Island  College  Hospital  for  the  care 
and  maintenance  of  sick  aliens.  After  this  fire  the  Barge  Office  was 
again  brought  into  requisition  and  put  to  use  as  a  landing  station 
until  1900,  when  the  new  main  building  at  Ellis  Island  was  ready 
for  occupancy. 

The  next  immigration  law  (act  approved  Mar.  3,  1893)  is  entitled 
"An  act  to  facilitate  the  enforcement  of  the  immigration  and  con- 
tract-labor laws  of  the  United  States."  Among  the  important 
changes  and  improvements  effected  by  this  law  are  the  manifest  and 
group  list  of  30  names  with  full  particulars  as  to  each  individual 
immigrant,  the  identification  cards,  etc.  This  law  also  provided  for 
boards  of  special  inquiry,  consisting  of  four  officers  acting  as  inspec- 
tors, to  whom  are  referred  all  immigrants  not  clearly  and  beyond  a 
doubt  entitled  to  land ;  the  manifest  sheets  to  be  made  by  the  com- 
manding officer  at  the  time  and  place  of  embarkation,  and  to  give 
for  each  immigrant  the  full  name,  age,  sex,  whether  married  or  single, 
able  to  read  or  write,  nationality,  last  residence,  especially  if  landing 
in  the  United  States,  final  destination,  if  any,  beyond  the  seaport  of 
landing;  not  more  than  30  names  on  one  list,  and  in  convenient 
groups ;  the  list  to  be  verified  by  signature  and  oath  of  the  master  or 
chief  officer,  taken  before  a  United  States  consul  at  port  of  departure, 
that  he  has  made  a  personal  examination  of  the  passengers  named 
therein,  and  has  caused  the  ship's  surgeon  to  examine  each  pas- 
senger; that  from  his  personal  inspection  and  the  report  of  the 
surgeon  he  believes  that  no  one  of  said  passengers  is  an  idiot  or  in- 
sane person,  a  pauper,  or  a  person  likely  to  become  a  public  charge, 
or  one  suffering  from  a  loathsome  contagious  disease.  The  surgeon 
also  was  required  to  sign  and  make  oath  to  the  manifests  as  stated, 
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and  failure  to  deliver  such  list  concerning  all  immigrants  on  board 
involved  a  fine  of  $10  for  each  immigrant  about  whom  such  informa- 
tion was  not  given.  A  book  of  rules  and  regulations  was  now  also 
issued  and  promulgated  by  the  Secretary  of  the  Treasury  for  the 
guidance  of  immigration  officers  in  the  performance  of  their  im- 
portant duties. 

During  the  next  10  years  several  acts  of  Congress  were  passed  bear- 
ing upon  some  questions  of  immigration  and  the  enforcement  of  con- 
tract-labor and  Chinese-exclusion  laws. 

In  February,  1903,  the  law  was  passed  (act  approved  Feb.  14. 
1903)  establishing  the  Department  of  Commerce  and  Labor  and  pro- 
viding for  the  appointment  of  a  Secretary  and  an  Assistant  Secretary 
of  Commerce  and  Labor  and  for  the  transfer  from  the  Department 
of  the  Treasury  to  the  Department  of  Commerce  and  Labor  of  a 
number  of  the  most  important  offices,  bureaus,  and  divisions,  includ- 
ing the  "  Commissioner  General  of  Immigration,  the  commissioners 
of  immigration,  the  Bureau  of  Immigration,  and  the  Immigration 
Service  at  large." 

The  next  important  law  in  chronological  order  is  the  act  approved 
March  3,  1903,  entitled  "An  act  to  regulate  the  immigration  of  aliens 
into  the  United  States."  This  act  is  composed  of  39  articles  or  sec- 
tions and  provided  for  the  collection  of  $2  for  each  and  every  pas- 
senger not  a  citizen  of  the  United  States  or  of  the  Dominion  of 
Canada,  the  Republic  of  Cuba,  or  the  Republic  of  Mexico  who  shall 
come  by  steam,  sail,  or  other  vessel  from  any  foreign  port  to  any 
port  within  the  United  States.  The  money  thus  collected  was  to  con- 
stitute a  permanent  appropriation  to  be  called  the  "  immigrant  fund," 
to  be  used  under  the  direction  of  the  Secretary  of  the  Treasury  to 
defray  the  expenses  of  regulating  the  immigration  of  aliens  into  the 
United  States  under  this  act. 

Section  2  directs  the  exclusion  of  all  idiots,  insane  persons,  epileptics,  and 
persons  who  have  been  insane  within  five  years  previously;  persons  who  have 
had  two  or  more  attacks  of  insanity  at  any  time  previously;  paupers;  persons 
likely  to  become  a  public  charge;  professional  beggars;  persons  afflicted  with 
a  loathsome  or  dangerous  contagious  disease;  persons  convicted  of  a  felony  or 
other  crime  or  misdemeanor  involving  moral  turpitude ;  polygamists ;  anarch- 
ists; *  *  *  prostitutes,  or  women  for  the  purpose  of  prostitution;  those 
who  have  within  one  year  from  date  of  application  for  admission  to  the  United 
States  been  deported  as  being  under  offers,  srlicitations,  promises,  or  agree- 
ments to  perform  labor  or  service  of  some  kind  therein.  *  *  *  Exceptions 
were  made,  under  certain  conditions,  for  skilled  labor,  and  the  provisions  of 
the  law  were  not  to  be  held  to  exclude  professional  actors,  artists,  lecturer^ 
singers,  ministers  of  any  religious  denomination,  professors  of  colleges  or 
seminaries,  persons  belonging  to  any  recognized  learned  profession,  or  persons 
employed  strictly  as  personal  or  domestic  servants. 

Sections  3  to  16  impose  imprisonment  of  not  less  tlian  one  year  nor  more  than 
five  years,  and  a  fine  of  not  exceeding  $.5,000.  on  whoever  shall  import  or 
attempt  to  import  any  woman  or  girl  into  tlie  United  States  for  the  purposes 
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above  stated;  also  a  fine  of  like  amount  against  violation  of  the  contract-labor 
laws  referred  to  in  said  sections,  and  a  fine  of  $1,000,  or  imprisonment,  against 
any  person  for  bringing  into,  or  attempting  to  land  in,  the  United  States  any 
tlien  not  duly  admitted  by  an  immigrant  inspector  or  not  lawfully  entitled  to 
enter  the  United  States. 

Provision  is  also  made  that  there  shall  be  paid  to  the  collector  of  customs 
$100  for  each  and  every  alien  afflicted  with  a  loathsome  or  a  dangerous  contagious 
disease,  if  it  shall  appear  to  the  satisfaction  of  the  Secretary  of  Commerce  and 
Labor  that  the  existence  of  such  disease  might  have  been  detected  by  means  of  a 
competent  medical  examination  at  the  time  of  foreign  embarliation ;  and  no 
vessel  shall  be  granted  clearance  papers  while  such  fine  imposed  upon  It 
remains  unpaid;  and,  upon  the  certificate  of  a  medical  officer  of  the  United 
States  Public  Health  Service  to  the  effect  that  a  rejected  alien  is  helpless  from 
sickness,  mental  or  physical  disability,  or  infancy,  if  such  alien  is  accom- 
panied by  another  alien  whose  protection  or  guardianship  is  required  by  such 
rejected  alien,  the  master,  owner,  or  consignee  of  the  vessel  in  which  such 
alien  and  accompanying  alien  are  brought  shall  be  required  to  return  said  alien 
and  accompanying  alien  in  the  same  manner  as  vessels  are  required  to  return 
other  rejected  aliens. 

Provision  is  also  made,  amongst  other  things,  for  the  delivery  to  the  immi- 
gration officers  at  the  port  of  arrival  of  lists  or  manifests,  made  at  the  time 
and  place  of  embarkation,  giving  full  particulars,  as  per  section  2,  regarding 
each  and  every  alien  on  board  vessel ;  said  lists  to  be  verified  by  signature  and 
affidavit  of  the  master  or  commanding  officer;  also,  by  the  ship  surgeon,  as  to 
the  physical  or  mental  condition  of  the  aliens;  that,  according  to  the  best  of 
his  knowledge  and  belief,  no  one  of  them  is  an  idiot  or  insane  person,  or  is 
suffering  from  a  loathsome  or  dangerous  contagious  disease.  A  fine  of  $10 
is  imposed  for  each  alien  concerning  whom  the  information  required  is  not 
contained  in  the  manifest. 

Section  17  relates  to  the  physical  and  mental  examination  of  arriving  aliens 
by  medical  officers  of  the  Public  Health  Service. 

This  section  and  a  number  of  the  other  39  sections  of  this  act  are 
reenacted  in  the  succeeding  law  (Feb.  20,  1907),  bearing  the  same 
title,  "An  act  to  regulate  the  immigration  of  aliens  into  the  United 
States."  This  act  contains  44  sections,  varying  in  quantity  from  32 
to  600  words,  and  covering  practically  all  existing  law  pertaining  to 
immigration  proper,  although  a  law  was  passed  10  days  later  (act 
of  Mar.  2,  1907)  in  reference  to  the  expatriation  of  citizens  and  their 
protection  abroad. 

For  the  purposes  of  this  paper,  therefore,  the  sections  of  law 
hereinafter  referred  to,  or,  rather,  the  brief  extracts  of  same,  unless 
otherwise  specifically  stated,  apply  to  the  act  of  February  20,  1907. 

Section  1.  This  section  provides  for  the  collection  of  a  head  tax  of  $4  for 
every  alien  entering  the  United  States,  *  *  *  the  money  thus  collected, 
together  with  all  fines,  etc.,  to  constitute  a  permanent  appropriation,  called  the 
immigrant  fund,  to  be  used  under  the  direction  of  the  Secretary  of  Com- 
merce aTid  Labor  to  defray  the  expense  of  regulating  immigration  under  the 
laws,  including  the  contract-labor  law,  ♦  *  ♦  provision  is  made,  however, 
that  if  the  amount  of  money  collected  in  any  fiscal  year  shall  exceed 
$2,500,000,  the  excess  above  that  amount  is  not  to  be  added  to  the  immigrant 
fund     *     *     *. 
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Section  2.  This  section  requires,  amongst  other  things,  that  the  following 
classes  of  aliens  shall  be  excluded  from  admission  into  the  United  States: 
All  idiots,  imbeciles,  feeble-minded  persons,  epileptics,  insane  persons,  and  par- 
sons who  have  been  insane  within  five  years  previously ;  i)ersons  who  have 
had  two  or  more  attacks  of  insanity  at  any  time  previously ;  persons  likely 
to  become  a  public  charge;  professional  beggars;  persons  afflicted  with  tuber- 
culosis or  with  a  loathsome  or  dangerous  contagious  disease;  persons  not  com- 
l)rehended  within  any  of  the  foregoing  excluded  classes  who  are  found  to  be 
and  are  certified  by  the  examining  surgeon  as  being  mentally  or  physically 
defective,  such  mental  or  physical  defect  being  of  a  nature  which  may  affect 
the  ability  of  such  alien  to  earn  a  living;  i^ersons  who  have  been  convicted  of 
or  admit  having  committed  a  felony  or  other  crime  or  misdemeanor  involving 
moral  turpitude;  polyganiists  *  *  *  anarchists  *  *  *  prostitutes 
*  *  *  persons  who  procure  or  attempt  to  bring  in  prostitutes  or  women  or 
girls  for  the  purposes  of  prostitution     *     *     *. 

Section  3.  The  importation  of  any  alien  woman  or  girl  for  the  purpose  of 
prostitution  is  forbidden  *  *  *  mider  penalty  of  imprisonment  of  not  more 
than  five  years  and  of  a  fine  of  not  more  than  $5,000  *  *  *.  Any  alien 
woman  or  girl  practicing  prostitution  at  any  time  within  three  years  after 
arrival  shall  be  deemed  to  be  unlawfully  within  the  United  States  and  shall  be 
deported. 

Section  9.  Imposes  a  fine  of  $100  against  the  bringing  into  the  United  States 
of  any  alien  subject  to  any  of  the  following  disabilities:  Idiots,  imbeciles, 
epileptics,  or  persons  afflicted  with  tuberculosis  or  with  a  loathsome  or  dan- 
gerous contagious  disease,  if  it  shall  appear  to  the  satisfaction  of  the  Secretary 
of  Commerce  and  Labor  that  any  alien  so  brought  to  the  United  States  was 
afflicted  with  any  of  the  said  diseases  or  disabilities  at  the  time  of  foreign  em- 
barkation, and  that  the  existence  of  such  disease  or  disability  might  have  been 
detected  by  means  of  a  competent  medical  examination  at  such  time     *     *     *. 

Section  10.  This  section  provides  that  the  decision  of  the  board  of  special 
inquiry,  hereinafter  provided  for,  based  upon  the  certificate  of  the  examining 
medical  oflUcer,  shall  be  final  as  to  the  rejection  of  aliens  affected  with  tuber- 
culosis or  with  a  loathsome  or  dangerous  contagious  disease,  or  with  any  mental 
or  physical  disability  which  would  bring  such  aliens  within  any  of  the  classes 
excluded  from  admission  to  the  United  States  under  section  2  of  this  act. 

Section  13.  This  section  requires  that  all  aliens  arriving  by  water  at  the  ports 
of  the  United  States  shall  be  listed  in  convenient  groups,  and  no  one  list  or 
manifest  shall  contain  more  than  30  names.  To  each  alien  or  head  of  a  family 
t-hall  be  given  a  ticket  on  which  shall  be  written  his  name,  a  number  or  letter 
designating  the  list  in  which  his  name  is  contained,  and  his  number  on  said  list, 
for  convenience  of  identification  on  arrival,  the  list  or  manifest  to  be  verified 
by  oath  or  affirmation  of  the  master  or  commanding  officer,  and  also  by  the  sur- 
geon, the  same  as  also  provided  for  in  preceding  law. 

Section  19.  Under  this  section  all  aliens  brought  to  this  country  in  violation 
of  law  shall,  if  practicable,  be  immediately  sent  back  to  the  country  whence 
they  respectively  came  on  the  vessels  bringing  them.  The  cost  of  their  mainte- 
Dance  while  on  land,  as  well  as  the  expense  of  the  return  of  such  aliens,  shall 
be  borne  by  the  owner  or  owners  of  the  vessels  on  which  they  respectively  came; 
and  if  any  master,  person  in  charge,  agent,  owner,  or  consignee  of  any  such 
vessel  shall  refuse  to  receive  back  on  board  thereof,  or  on  board  of  any  other 
vessel  owned  or  operated  by  the  same  interests,  such  aliens,  or  shall  fail  to  de- 
tain them  thereon,  or  shall  refuse  or  fail  to  return  them  to  the  foreign  port  from 
which  they  came,  or  to  pay  the  cost  of  their  maintenance  while  on  land,  or 
shall  make  any  charge  for  the  return  of  any  such  alien,  or  shall  take  any  secur- 
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ity  from  him  for  the  payment  of  such  charge,  such  master,  iiersou  in  charge, 
agent,  owner,  or  consignee  shall  be  deemed  guilty  of  a  misdemeanor  and  shall, 
on  conviction,  be  punished  by  a  fine  of  not  less  than  $300  for  each  and  evei"y 
such  offense  *  *  *.  No  alien  certified  to  be  suffering  from  tuberculosis  or 
from  a  loathsome  or  dangerous  contagious  disease,  other  than  one  of  quaran- 
tinable  nature,  shall  be  permitted  to  land  for  medical  treatment  thereof  in  any 
hospital  in  the  United  States  unless  with  the  express  permission  of  the  Secre- 
tary of  Commerce  and  Labor :  Provided,  That  upon  the  certificate  of  a  medical 
officer  of  the  United  States  Public  Health  Service  to  the  effect  that  the  health 
or  safety  of  an  insane  alien  would  be  unduly  imperiled  by  immediate  deporta- 
tion, such  alien  may,  at  the  expense  of  the  "  immigi-ant  fund,"  be  held  for 
treatment  until  such  time  as  such  alien  may,  in  the  opinion  of  such  medical 
officer,  be  safely  deported. 

Under  section  20  provision  is  made  for  the  deportation  of  any  alien  who  has 
entered  the  United  States  in  violation  of  law  or  who  has  become  a  public  charge 
from  causes  existing  prior  to  landing  at  any  time  within  three  years  after  the 
date  of  entry  into  the  United  States    *     *     *. 

Section  21.  When,  in  the  oiMnion  of  the  Secretary  of  Commerce  and  Labor, 
the  mental  or  physical  condition  of  such  alien  is  such  as  to  require  personal  care 
and  attendance,  he  may  employ  a  suitable  person  for  that  purpose,  who  shall 
accompany  such  alien  to  his  or  her  final  destination,  and  the  expense  incident 
to  such  service  shall  be  boi-ne  by  the  owner  or  owners  of  the  vessel  on  which 
alien  came. 

Section  24.  *  *  *  Every  alien  who  may  not  appear  to  the  examining  im- 
migrant inspector  at  the  port  of  arrival  to  be  clearly  and  beyond  a  doubt 
entitled  to  land  shall  be  detained  for  examination  in  relation  thereto  by  a 
board  of  special  inquiry. 

Section  25.  *  *  *  Each  board  shall  consist  of  three  members  *  *  *. 
The  decision  of  any  two  members  of  the  board  shall  prevail,  but  either  the 
alien  or  any  dissenting  member  of  the  board  may  appeal  through  the  commis- 
sioner of  immigration  and  the  Commissioner  General  of  Immigration  to  the 
Secretary'  of  Commerce  and  Labor,  and  such  appeal  shall  operate  to  stay  any 
action  in  regard  to  the  final  disposal  of  any  alien  until  the  receipt  of  said  de- 
cision by  the  commissioner  of  immigration  at  the  port  of  arrival  *  *  ♦^  but 
nothing  in  this  section  shall  be  construed  to  admit  of  any  appeal  in  the  case  of 
an  aUen  rejected  as  provided  for  in  section  10  of  this  act. 

Section  26.  In  the  discretion  of  the  Secretai-y  of  Commerce  and  Labor,  any 
alien  liable  to  be  excluded  because  likely  to  become  a  public  chnrge  or  because 
of  physical  disability  other  than  tuberculosis  or  a  loathsome  or  dangerous  con- 
tagious diseases  maj',  if  otherwise  admissible,  nevertheless  be  admitted  upon 
the  giving  of  a  suitable  and  proper  bond,  approved  by  said  Secretary,  in  such 
amount  and  containing  such  conditions  as  he  may  prescribe     *     *     *. 

Section  30.  This  section  jirovides,  amongst  other  things,  that  no  intoxicating 
liquors  shall  be  sold  in  any  United  States  immigi'ation  station. 

Section  32.  This  section  directs  that  rules  shall  be  prescribed  for  the  entry 
and  inspection  of  aliens  along  the  borders  of  Canada  and  Mexico     *     *     *. 

Under  section  39  of  this  act  an  Immigration  Commission  was  cre- 
ated, consisting  of  nine  members,  and  provision  made  for  their  ap- 
pointment as  follows :  Three  Senators,  appointed  by  the  President  of 
the  Senate;  three  Members  of  the  House  of  Representatives,  ap- 
ipointed  b}^  the  Speaker  of  the  House,  and  three  persons  appointed  by 
the  President  of  the  United  States;  said  commission  to  make  full 
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inquiry,  examination,  and  investigation  into  the  subject  of  immigra- 
tion. The  commission  being  authorized  to  make  all  necessary  travel, 
either  in  the  United  States  or  through  foreign  countries,  and  to  era- 
ploy  all  necessary  clerical  and  other  assistance,  all  necessary  sums 
of  money  were  appropriated  and  authorized  to  be  paid  out  of  the 
"  immigrant  fund  "  on  the  certificate  of  the  chairman  of  said  commis- 
sion, including  all  expenses  of  the  commission,  and  a  reasonable 
compensation,  to  be  fixed  by  the  President  of  the  United  States,  for 
those  members  of  the  commission  who  were  not  Members  of  Congress. 
;  The  Immigration  Commission  referred  to  organized  in  April,  1907, 
and  continued  until  December,  1910,  when  a  report  consisting  of  42 
Volumes  was  made  to  Congress.  The  following  statement  regarding 
the  commission  and  its  work  was  kindly  furnished  me  by  Mr.  W.  W. 
Husband,  the  secretary  of  the  commission : 

The  commissioners  appointed  were  Senators  Dillingham,  Vermont  f chair- 
man) ;  Lodge,  Massachusetts;  Latimer,  South  Carolina;  Representatives  Howell, 
New  Jersey ;  Bennet,  New  York ;  Burnett,  Alabama ;  Dr.  Charles  P.  Neill,  Dis- 
trict of  Columbia ;  J.  W.  Jenks,  New  York ;  and  William  R.  Wheeler,  California. 
The  commission  organized  in  April,  1907,  and  continued  until  December,  1910, 
when  a  final  report  to  Congress  was  made.  The  commission's  report,  which 
consists  of  42  volumes,  deals  somewhat  with  emigration  conditions  In  Europe 
^nd  the  treatment  of  immigrants  en  route  to  the  United  States,  but  is  mainly 
devoted  to  data  collected  in  an  extensive  investigation  of  conditions  existing 
among  recent  immigrants  in  this  country.  This  investigation  embraced  immi- 
grants in  industries  and  agriculture,  the  congestion  of  immigrants  in  cities,  the 
children  of  immigrants  in  schools,  immigrants  as  charity  seekers,  immigration 
and  crime,  immigration  and  insanity,  the  white-slave  traffic,  immigrant  homes, 
immigrant  banks,  and  various  other  agencies,,  both  good  and  evil,  that  frequently 
play  an  important  part  in  the  early  life  of  immigi-ants  in  the  United  States. 
The  commission  concluded  that  the  immigration  movement  in  the  main  is  well 
f'egulated;  that  the  immigrants  physically  are  strong  and  healthy;  that  there 
are  few  paupers  among  them ;  and  that  criminality  is  relatively  not  more  preva- 
lent among  immigrants  than  among  natives.  In  fact,  the  present  immigration 
was  given  a  pretty  clean  bill  of  health  in  most  particulars.  Nevertheless  the 
commission  unanimously  recommended  that  immigration  be  restricted,  such 
restriction  to  apply  to  the  numerous  class  of  unskilled  laborers  who  come 
Without  families,  having  no  intention  of  remaining  permanently,  and  who  will 
while  here  accept  low  wages  and  adopt  a  standard  of  living  which  makes  them 
unfair  competitors  of  American  industrial  workers.  This  conclusion  was 
reached  as  the  result  of  an  investigation  in  upward  of  200  industrial  communi- 
ties in  which  inquiry  data  concerning  700,0«)0  industrial  workers  and  25,000 
iiadustrial  families  were  secured. 

Section  41  says  "  that  nothing  in  this  act  shall  be  construed  to  ap- 
ply to  accredited  officials  of  foreign  governments,  nor  to  their  suites, 
fiamilies,  or  guests." 

Section  42.  This  section  is  amendatory  to  the  navigation  act,  and 
reads  as  follows: 

"  It  shall  not  be  lawful  for  the  master  of  a  steamship  or  other  vessel  whereon 
imuiigrant  passengers,  or  passengers  other  than  cabin  passengers,  have  been 
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taken  at  any  port  or  place  in  a  foreign  country  or  dominion  (ports  and  places 
in  foreign  territory  contiguous  to  the  United  States  excepted)  to  bring  such 
vessel  and  passengers  to  any  port  or  place  in  the  United  States  unless  the  com- 
partments, spaces,  and  accommodations  hereinafter  mentioned  have  been  pro- 
vided, allotted,  maintained,  and  used  for  and  by  such  passengers  during  the 
entire  voyage;  that  is  to  say,  in  a  steamship,  the  compartments  or  spaces  unob- 
structed by  cargo,  stores,  or  goods,  shall  be  of  sufficient  dimensions  to  allow  for 
each  and  every  passenger  carried  or  brought  therein  eighteen  clear  superficial 
feet  of  deck  allotted  to  his  or  her  use,  if  the  compartment  or  space  is  located  on 
the  main  deck  or  on  the  first  deck  next  below  the  main  deck  of  the  vessel,  and 
twenty  clear  superficial  feet  of  deck  allotted  to  his  or  her  use  for  each  passenger 
carried  or  brought  therein,  if  the  compartment  or  space  Is  located  on  the  second 
deck  below  the  main  deck  of  the  vessel :  Provided,  That  if  the  height  between 
the  lower  passenger  deck  and  the  deck  immediately  above  it  is  less  than  seven 
feet,  or  if  the  apertures  (exclusive  of  the  side  scuttles)  through  which  light  and 
air  are  admitted  together  to  the  lower  passenger  deck  are  less  in  size  than  in 
the  proportion  of  three  square  feet  to  every  one  hundred  superficial  feet  of  that 
deck,  the  ship  shall  not  carry  a  greater  number  of  passengers  on  that  deck  than 
in  the  proportion  of  one  passenger  to  evei-y  thirty  clear  superficial  feet  thereof. 
It  shall  not  be  lawful  to  carry  or  bring  passengers  on  any  deck  other  than  the 
decks  above  mentioned.  And  in  sailing  vessels  such  passengers  shall  be  carried 
or  brought  only  on  the  deck  (not  being  an  orlop  deck)  that  is  next  below  the 
main  deck  of  the  vessel  or  in  a  poop  or  deck  house  constructed  on  the  main 
deck;  and  the  compartments  or  space,  unobstructed  by  cargo,  stores,  or  goods, 
shall  be  of  suflicient  dimensions  to  allow  one  hundred  and  ten  cubic  feet  for 
each  and  every  passenger  brought  therein.  And  such  passenger  shall  not  be 
carried  or  brought  in  any  between  decks  nor  in  any  compartment,  space,  poop. 
or  deck  house,  the  height  of  which  from  deck  to  deck  is  less  than  six  feet.  In 
computing  the  number  of  such  passengers  carried  or  brought  in  any  vessel, 
children  under  one  year  of  age  shall  not  be  included,  and  two  children  between 
one  and  eight  years  of  age  shall  be  counted  as  one  passenger ;  and  any  persons 
brought  in  any  such  vessel  who  have  been  during  the  voyage  taken  from  any 
other  vessel  wrecked  or  in  distress  on  the  high  seas  or  have  been  picked  up  at 
sea  from  any  boat,  raft,  or  otherwise,  shall  not  be  included  in  such  computation. 
The  master  of  a  vessel  coming  to  a  port  or  place  in  the  United  States  in  violation 
of  either  of  the  provisions  of  this  section  shall  be  deemed  guilty  of  a  misde- 
meanor ;  and  if  the  number  of  passengers  other  than  cabin  passengers  carried  or 
brought  in  the  vessel  or  in  any  compartment,  space,  poop,  or  deck  house  thereof 
is  greater  than  the  number  allowed  to  be  carried  or  brought  therein,  respectively, 
as  heinbefore  prescribed,  the  said  master  shall  be  fined  fifty  dollars  for  each  and 
every  passenger  in  excess  of  the  proper  number,  and  may  also  be  imprisoned  not 
exceeding  six  months. 

"  This  section  shall  take  effect  on  January  first,  nineteen  hundred  and  nine." 

New  York  is  the  port  of  arrival  for  about  75  per  cent  of  the  total 
number  of  immigrants  entering  the  United  States — 1,017,155  came 
during  the  fiscal  year  ended  June  30,  1912,  and  726,040  of  these  ar- 
rived at  New  York,  nearly  three  times  as  many  as  at  all  other  ports 
of  the  country  combined.  Twenty-six  per  cent  were  cabin  passengers 
and  74  per  cent  came  in  the  steerage.  In  addition  to  the  726,040 
aliens  179,306  cabin  and  steerage  passengers  arrived  who,  after  pri- 
mary inspection,  proved  to  be  citizens  of  the  United  States.     The  total 


274       SECTION   VII.    HYGIENE    OF    TRAFFIC    AND    TRANSPORTATION. 

number  of  arrivals  at  New  York  for  the  year  named  was  about  2.63 
per  cent  and  in  the  country  at  large  about  1.28  per  cent  less  than  the 
number  recorded  for  the  preceding  year. 

Nineteen  hundred  and  seven  (1907)  was  the  record-breaking  year 
of  immigration,  1,285,349  arriving  during  that  year.  But  the  years 
1905,  1906,  and  1910  also  passed  the  million  mark.  And  the  records 
of  the  past  40  years  show  a  heavy  annual  immigration,  21,387,218 
alien  immigrants  having  arrived  in  this  country  during  that  period. 
an  average  of  534,680  a  year.  During  these  40  years  immigrants 
have  come  from  nearly  as  many  countries,  and  the  foreigners  now  in 
the  United  States  represent  more  than  30  different  races  or  peoples. 

It  is  not  within  the  scope  of  this  paper  to  recite  the  proportion  or 
relative  proportion  of  arrivals  from  all  the  different  countries,  inter- 
esting as  the  compilation  of  such  statistics  might  be.  It  is  a  strik- 
ingly significant  fact,  however,  that  during  the  first  half  of  the 
40-year  period  referred  to,  and  for  many  years  prior  to  that  time, 
by  far  the  largest  number  came  from  the  German  Empire.  More 
than  25  per  cent  of  the  total  immigration  from  Europe  was  German. 
No  other  country  was  even  a  close  second,  although  large  numbers 
also  came  from  the  United  Kingdom  (England,  Ireland,  Scotland, 
and  Wales)  and  from  Scandinavia  (Norway,  Sweden,  and  Den- 
mark). Southern  Europeans,  especially  Italians,  were  in  evidence, 
but  it  was  not  until  about  the  year  1885  that  Italy  began  to  take  the 
lead  and  to  assume  the  position  formerly  held  by  the  German  Em- 
pire in  adding,  though  less  permanently,  to  the  population  of  the 
United  States.  This  position  Italy  has  steadily  held  since  that  time, 
dividing  the  honor,  however,  during  the  last  decade  with  Austro- 
Hungary  and  the  Russian  Empire. 

The  total' arrivals  from  countries  in  Europe  during  these  10  years 
(to  June  30,  1911)  aggregated  nearly  9,000,000,  Of  this  number 
Italy,  including  Sicily  and  Sardinia,  furnished  more  than  2,000,000, 
nearly  1,000,000  came  from  the  United  Kingdom,  and  about  100,000 
each  from  France  and  the  Netherlands;  50,000  from  Spain,  and  a 
less  number  from  Switzerland.  During  this  same  period,  however, 
the  German  arrivals  numbered  upward  of  500,000,  and  the  Scandi- 
navian more  than  300,000.  In  the  race  statistics,  the  Southern  Ital- 
ians head  the  list,  but  their  number  is  only  slightly  in  excess  of  the 
Hebrews,  chiefly  from  Russia  and  Austro-Hungary,  and  these  races, 
together  with  other  southern  and  eastern  Europeans  and  western 
Asiatics,  constitute  about  70  per  cent  of  our  total  immigration  for 
the  past  10  years. 

There  is,  however,  a  considerable  reverse  current.  During  the 
year  1908  the  ratio  of  departures  (emigration)  to  the  number  of 
arrivals  (immigration)  was  more  than  77  per  cent.  The  annual 
average  has  been  above  50  per  cent. 


Stoner.)  HYGIENIC    PROBLEMS   OF    IMMIGRATION.  275 

The  problem  of  handling  immigrants  may  be  said  to  begin  at  the 
time  of  embarkation  or,  in  other  words,  as  soon  as  the  immigrant 
steps  aboard  ship  and  the  vessel  weighs  anchor.  He  then  becomes  a 
denizen,  so  to  speak,  of  that  little  floating  world  of  which  the  master 
of  the  ship  is  the  supreme  ruler.  But  under  the  master,  and  in  the 
interest  of  ail  concerned,  the  ship  surgeon  exercises,  or  is  supposed  to 
exercise,  such  surveillance  over  all  the  people  on  board  as  will  tend  to 
prevent  the  development  of  any  disease  seriously  affecting  the  indi- 
vidual passenger  or  make  him  a  menace  to  other  passengers  on  the 
ship.  He  is  also  expected  to  guard  against  the  contracting  or  to 
ascertain  the  presence  of  any  disease  or  defect  which  would  be  likely 
to  interfere  with  the  landing  of  the  alien  at  the  port  of  arrival,  and 
incidentally  also  avoid  the  fine  for  not  reporting  the  same  on  the 
ship's  manifest  or  the  ship  surgeon's  report. 

The  majority  of  the  immigrants  on  board,  being  third-class  or 
steerage  passengers,  are  assigned  to  quarters  of  the  same  designation. 
In  the  old  ships  they  had  what  was  called  open  steerage.  During 
the  day  these  passengers  mingled  together  quite  freely,  but  about  8 
o'clock  in  the  evening  the  sexes  were  separated  into  different  com- 
partments, the  line  of  demarcation  being  a  bulkhead  or  substantial 
partition.  The  sleeping  accommodations  consisted  of  bunks  ar- 
ranged in  tiers.  These,  however,  were  not  inclosed  after  the  fashion 
of  the  cabin  accommodations.  They  were  simply  separated  by  easily 
removable  wooden  partitions. 

The  next  considerable  improvement  was  effected  through  the 
development  of  the  "  compartment  steerage  "  accommodations.  In 
these  the  steerage  section  of  the  ship  is  divided  into  compartments 
chiefly  for  the  purpose  of  separating  the  sexes.  The  single  men 
forward,  single  women  aft,  and  families  are  also  kept  together  in 
separate  compartments,  and  there  is,  or  is  supposed  to  be,  no  mingling 
during  the  voyage.  This  arrangement  also  serves  another  useful 
purpose  in  that  contagious  disease  may  be  confined  to  the  compart- 
ment where  it  originates.  The  sleeping  accommodations  consist  of 
inclosed  sections  or  rooms  containing  from  6  to  10  bunks.  But  in 
the  later  and  better  constructed  ships  there  is  practicall}^  no  steer- 
age as  the  term  was  formerly  understood.  The  third-class  accom- 
modations in  these  modern  vessels  are  practically  the  same  or  even 
better  than  the  cabin  quarters  in  many  of  the  older  ships,  and  the 
tendency  now  seems  to  be,  on  these  floating  palaces,  to  discontinue  the 
use  of  the  term  "  steerage  "  in  favor  of  "  third  class  "  or,  if  further 
divided,  "fourth  class."  The  rooms  contain  from  four  to  six  berths 
each,  but  in  other  respects  are  similar  to  the  cabin  accommodations 
proper. 

It  is  the  duty  of  the  ship  surgeon  to  make  a  daily  inspection  of 
all  the  immigrants,  and  the  stewards  are  also  instructed  to  keep  a 
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lookout  for  and  report  signs  of  illness  observed  among  the  pas- 
sengers. Any  case  of  illness  detected  is  at  once  removed  to  the 
ship's  hospital  or,  if  of  a  contagious  nature,  to  a  room  separate  and 
apart  from  other  patients  who  may  be  confined  in  the  hospital,  and 
the  quarters  from  which  the  patient  is  removed  disinfected.  Every 
•case  of  illness  is  noted  on  the  ship  surgeon's  report,  and  a  transcript 
of  the  report  is  handed  first  to  the  quarantine  officer  on  arrival  at 
the  outer  harbor,  where  the  quarantine  is  usually  located,  and  next 
to  the  immigrant  inspector  or  the  medical  examiner  of  immigrants 
(public  health  officer), who, together  with  a  customs  officer,  boards  the 
«hip  as  soon  as  it  is  released  or  given  pratique  at  quarantine,  and 
the  cabin  passengers  are  then  examined  on  the  way  up  to  the  dock. 
The  customs  officer  inspects,  amongst  other  things,  the  immigrant 
<iuarters  for  the  purpose  of  seeing  whether  the  navigation  laws  are 
carried  out.  Each  immigi-ant  bears  an  inspection  card,  and  the 
surgeon  checks  or  punches  thereon  the  date  of  each  daily  inspection, 
so  that  at  the  end  of  the  voyage  the  checked  card  must  tally  with 
the  number  of  days  at  sea.  The  captain  also  makes  a  daily  round 
for  the  purpose  of  observing  the  condition  of  the  ship  and,  if  neces- 
sary, of  enforcing  any  hygienic  or  other  measures  prescribed  by  the 
surgeon  or  otherwise  brought  to  his  attention. 

The  dining  accommodations  on  the  old  "  open  steerage  "  ships  were 
very  poor.  Each  immigrant  or  head  of  a  family  was  provided  with 
a  basin  or  pan  or  receptacle  of  some  kind,  and  was  obliged  to  go  to 
the  kitchen  for  his  or  their  measure  of  food.  In  the  newer  and  better 
ships  the  conventional  dining  room  and  tables  are  in  use,  and  the  food 
is  served  more  in  accordance  with  a  higher  degree  of  civilization. 

The  process  of  cleaning  ship  usually  begins  in  the  morning  after 
the  immigrants  have  gone  to  breakfast.  The  sleeping  quarters  are 
washed  down  and  scrubbed  with  disinfectant  solutions  and  the  floors 
and  alleys  are  flushed.  Everything  in  these  quarters  is  supposed  to  be 
"  spick  and  span  "  before  the  immigrants  are  allowed  to  return  to 
them.  After  disembarkation  the  bedclothes  and  mattresses  are  re- 
moved and  cleaned  or,  if  straw  mattresses  are  in  use,  they  are  de- 
stroyed and  replaced  by  new  ones,  and  the  ship  is  thoroughly  cleaned 
and  disinfected. 

The  United  States  Immigration  Service  is  very  extensive  and  very 
well  organized.  It  covers  more  than  50  ports  or  places  of  entry,  in- 
cluding points  on  the  Canadian  and  Mexican  borders.  The  business 
is  conducted  under  the  Federal  laws,  and  the  regulations  issued  by 
the  commissioner  general,  approved  by  the  Secretary  of  Commerce 
and  Labor.  The  larger  and  more  important  stations  are  under  the 
immediate  control  of  commissioners.  At  the  smaller  or  substations 
the  business  is  conducted  by  an  inspector  in  charge.  At  the  port  of 
New  York  there  is  one  commissioner  and  one  assistant  commissioner 
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<at  present  William  Williams  and  Byron  H.  Uhl,  respectively),  and 
imder  them  about  500  other  officials,  incluidng  superintendent,  chief 
clerk,  treasurer,  law  clerk,  civil  engineer,  chiefs  of  divisions,  in- 
spectors, interpreters,  clerks  and  stenographers,  mechanical  engineers, 
matrons,  watchmen,  and  laborers.  The  boards  of  special  inquiry, 
varying  in  number  from  a  minimum  of  four  to  a  maximum  of  eight, 
are  composed  each  of  three  inspectors  specially  detailed  for  the 
purpose. 

PHYSICAL  AND  MENTAL  EXAMINATION  UNDER  IMMIGRATION  LAWS. 

The  United  States  Public-Health  Service  is  charged  under  the  law 
w'ith  the  physical  and  mental  examination  of  all  arriving  aliens.  The 
medical  officers  engaged  in  this  work  are  detailed  by  the  Surgeon 
General,  by  approval  of  the  Secretary  of  the  Treasury.  The  medical 
officers  thus  detailed  are  responsible  for  the  efficiency  of  the  medical 
examination.  At  the  port  of  New  York  their  duties  are  performed 
under  the  direct  supervision  of  a  surgeon  of  the  service  designated  as 
chief  medical  officer.  The  examination  is  conducted  in  conjunction 
with  the  inspection  instituted  by  the  Commissioner  of  Immigration 
and  in  accordance  with  the  requirements  embodied  in  the  official  book 
of  instructions,  by  direction  of  the  Surgeon  General,  and  approved 
by  the  Secretary  of  the  Treasury.  And,  generally  speaking,  the  work 
goes  on  as  smoothly  and  as  harmoniously  as  if  all  were  wholly  under 
control  of  one  and  the  same  department.  At  all  events,  such  has 
been  our  experience  for  a  number  of  years. 

At  many  of  the  smaller  stations,  of  course,  there  is  only  one  doctor 
on  regular  duty,  while  at  New  York  the  number  varies  from  18  to  25 
medical  officers,  2  pharmacists,  and  upward  of  a  hundred  attend- 
ants, including  clerks,  stenographers,  nurses,  and  orderlies. 

The  medical  office  in  connection  with  the  Immigration  Service  al 
the  port  of  New  York  is  composed  of  four  branches : 

(1)  Line  of  primary  inspection  of  all  passengers  arriving  at  Ellis  Island; 
examination  of  oil  immigrants  turned  aside  from  the  line  for  further  or  sec- 
ondary examination ;  the  issuing  of  medical  certificates  of  physical  or  mental 
disease  or  defect  for  the  information  of  the  immigration  officers  and  boards  of 
special  inquiry ;  the  making  of  all  records  and  the  thousand  and  one  memoranda 
pertaining  to  immigrants  turned  aside  from  the  line  for  special  examination  or 
sent  to  hospital  for  further  observation  or  treatment. 

(2)  Care  and  treatment  of  patients  admitted  to  immigrant  hospital,  the 
supervision  of  the  duties  of  the  hospital  employees,  and  the  care  of  the  hospital 
buildings  and  grounds. 

(3)  Care  and  treatment  of  patients  admitted  to  Immigi-ant  Contagious  Dis- 
ease Hospital ;  the  supervision  of  the  duties  of  the  hospital  employees  and  the 
care  of  the  hospital  buildings  and  grounds. 

Seven  thousand  two  hundred  and  forty-six  patients,  including  529  accompany- 
ing persons,  were  admitted  to  these  hospitals  during  the  year  ended  June  30. 
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(4)  The  exaiiiiuation  of  cabiu  passengers  on  incoming  vessels  in  the  bay  (if 
necessary,  sending  them  to  Ellis  Island  for  further  examination  or  hospital 
treatment),  and  the  examination  of  any  steerage  passengers  requiring  imme- 
diate attention  or  ambulance  transportation  to  hospital  direct  from  ship. 

The  medical  examination  of  incoming  travelers  at  New  York,  as 
already  indicated,  begins  at  the  entrance  of  the  harbor — at  the  State 
quarantine — and  is  made  by  State  officials,  under  the  immediate  su- 
pervision of  the  health  officer  of  the  port.  No  passenger  is  now 
detained  there,  however,  unless  he  presents  signs  or  symptoms,  has 
been  exposed  to  or  is  suffering  from  a  maritime  quarantinable  dis- 
ease, namely,  smallpox,  yellow  fever,  cholera,  typhus  fever,  leprosy^ 
or  plague. 

Immediately  upon  the  completion  of  the  State  inspection,  or  re- 
lease of  the  ship  at  quarantine,  the  vessel  is  boarded  by  inspectors  of 
the  Immigration  Service  and  the  medical  officers  of  the  Public  Health 
Service,  who  examine  the  cabin  passengers  and  complete  their  work 
by  the  time  the  ship  arrives  at  her  dock  in  the  city,  Jersey  City, 
Hoboken,  or  Brooklyn.  Any  cabin  passenger  found  to  be  afflicted 
with  physical  or  mental  disability  is  immediately  certified  by  the 
medical  officers  for  the  information  of  the  immigrant  inspector,  ex- 
cept such  as  may  be  detained  on  board,  or  sent  to  the  medical  office  or 
hospital  at  Ellis  Island  for  further  observation  or  treatment.  The 
medical  officer  also  examines  any  sick  persons  under  treatment  in  the 
ship's  hospital,  and  any  aliens  among  them  are  immediately  trans- 
ferred to  the  immigrant  hospital,  or,  in  certain  exceptional  cases,  to 
the  nearest  hospital  in  the  city.  Formerly  all  arriving  aliens  suffer- 
ing from  acute  contagious  disease  were  cared  for  in  the  New  York 
City  health  department  hospitals  under  contract,  except  for  one  or 
two  years,  wdien  care  for  such  patients  was  furnished  at  the  State 
quarantine  hospital.  It  is  not  a  very  uncommon  occurrence  for  a  ship 
to  arrive  with  20  cases  of  measles  on  board  and  occasionally  with  40 
or  more.  There  is  also  a  considerable  number  whose  symptoms  de- 
velop only  after  arrival  at  Ellis  Island  or,  for  other  reasons,  after 
being  detained  in  the  main  building  there,  and  who  are  then  admitted 
to  the  Contagious  Disease  Hospital. 

Cabin  passengers  entitled  to  land  are  released  at  the  city  dock,  but 
all  steerage  passengers  are  carefully  grouped  in  accordance  with  the 
list  or  manifest  sheets  and  numbers^,  and  are  then  transferred  by 
means  of  barges  to  the  immigration  landing  place,  main  building, 
Ellis  Island,  where  immediately  after  arrival  they  are  inspected  by 
medical  officers.  The  present  arrangement  consists  of  three  lines  for 
primary  medical  inspection,  with  two  and  sometimes  three  medical 
officers  and  necessary  attendants  on  each  line.  The  first  doctor  takes 
his  place  about  15  feet  up  the  line  and  examines  the  immigrants  as 
they  come  along  single  file.    If  the  first  doctor  observes  any  physical 
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or  mental  defect  or  suspicious  symptom,  he  indicates  the  same  by  a 
chalk  mark  placed  on  the  immigrant's  clothing,  and  then  allows  him 
to  j)roceed  in  file  to  the  doctor  at  the  end  of  the  line.  The  second 
doctor  repeats  or  supplements  the  examination  of  the  first,  everts 
all  eyelids,  and  turns  aside  for  further  or  special  examination  (in 
the  rooms  provided  for  the  purpose)  each  and  every  immigrant,  in- 
cluding those  marked  by  the  first  doctor,  presenting  signs  or  symp- 
toms of  physical  or  mental  disease,  defect,  or  abnormal  condition  of 
any  kind. 

Those  who  are  passed  on  the  primary  inspection  line  pass  imme- 
diately, by  means  of  a  convenient  stairway,  to  the  registry  division, 
on  the  floor  above,  where  the  officers  of  the  Immigration  Service 
begin  their  work.  The  aliens  turned  aside  from  the  line  for  second- 
ary medical  examination  are  detained  by  the  doctors  only  long 
enough  to  complete  their  examination,  or,  except  for  those  sent  to 
hospital  for  further  observation  or  treatment,  until  the  necessary 
certificate,  memoranda,  etc.,  are  made  for  the  information  of  the 
immigrant  inspectors  or  Boards  of  Special  Inquiry. 

For  the  purpose  of  carrying  out  the  provisions  of  the  immigration 
law,  and  in  accordance  with  the  Book  of  Instructions,  issued  by  the 
Surgeon  General  for  the  guidance  of  medical  officers,  the  physically 
and  mentally  diseased  and  defective  aliens  are  conveniently  divided 
into  three  general  classes : 

(A— 1)  Aliens  whose  exclusion  is  mandatory  under  the  law — idiots,  imbeciles, 
the  feeble-minded,  epileptics,  and  insane  persons,  persons  afflicted  with  tubercu- 
losis; also  (A— 2)  persons  afflicted  with  a  loathsome  contagious  disease,  (for 
example,  favus,  ringworm  of  scalp,  sycosis  barbae,  actinomycosis,  blastomycosis, 
frambesia,  leprosy,  venereal  diseases)  ;  persons  afflicted  with  a  dangerous  con- 
tagious disease  (for  example,  trachoma,  fiiliariasis,  uncinariasis,  amebic  infec- 
tion, endemic  hematuria). 

(B)  Diseases  or  defects  that,  in  the  opinion  of  the  medical  examiner,  will 
materially  impair  a  i:)erson's  capacity  for  self -maintenance,  or,  as  the  certificate 
is  usually  worded,  which  affects  ability  to  earn  a  living,  or  (in  the  case  of 
children)  which  will  affect  ability  to  earn  a  living  and  hence  "be  regarded  as 
conclusive  or  contributory  evidence  to  justify  the  exclusion  by  the  pro])er  im- 
migration officers  of  the  person  in  question  as  an  alien  likely  to  become  a  pub- 
lic charge." 

(C)  Diseased  or  defective  conditions  of  less  degree  than  those  which,  in 
the  opinion  of  the  medical  examiner,  affect  ability  to  earn  a  living. 

Among  the  diseases  classified  in  the  subdivision  as  dangerous  con- 
tagious, trachoma  is  given  first  place,  not  only  because  of  its  serious 
consequence  to  the  immediate  sufferer,  and  its  wide  dissemination  in 
countries  where  it  has  been  introduced,  but  also  because  of  its  chronic, 
inveterate  character,  so  difficult  to  cure,  and  in  many  cases  rebellious 
to  all  treatment.  These  also,  among  other  reasons,  were  given  as  the 
basis  upon  which  medical  and  opthalmological  associations  of  this 
country,  some  15  years  ago,  passed  resolutions  urging  the  Govern- 
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ment  to  place  trachoma  under  the  category  of  the  dangerous  con- 
tagious diseases  and  thus  effect  the  exclusion  or  prevent  the  further 
introduction  into  the  United  States  of  a  communicable  disease,  and 
of  a  class  of  persons  from  whom  so  large  a  proportion  of  the  inmates 
of  institutions  for  the  blind  and  recipients  of  public  dispensary 
charity  are  recruited. 

Eighteen  ninety  seven  (1897)  was  the  first  year  in  which  trachoma 
was  declared  an  excludable  disease,  and  since  then  thousands  of  aliens 
have  been  certified  for  this  disease  and  returned  (deported)  to  the 
country  whence  they  came.  There  are  not  now  so  manj"^  cases  of  the 
most  advanced  type  of  trachoma  observed  among  arriving  aliens  as 
formerly.  This  is  due,  not  only  to  the  fact  that  a  considerable  num- 
ber of  hundred-dollar  fines  have  been  imposed  upon  steamship  com- 
panies for  bringing  in  such  cases,  but  because  of  the  effort  the  steam- 
ship companies  themselves  are  making  to  prevent  the  embarkation 
of  would-be  immigrants  suffering  from  disease  of  the  eyes.  This  is 
especially  the  case  at  Italian  ports  where  medical  officers  of  the  Pub- 
lic Health  Service  are  on  duty  in  connection  with  the  Federal  quar- 
antine service,  and  who  incidentally,  and  at  the  request  of  the  steam- 
ship companies,  aid  in  the  examination  of  emigrants,  albeit  in  an 
advisory  capacity  only,  but  with  the  result  that  hundreds  are  rejected 
or  refused  transportation  to  the  United  States.  Well-equipped  emi- 
grant detention  and  inspection  stations  are  maintained,  however,  by 
the  steamship  companies  at  other  ports  of  embarkation,  notably  at 
Hamburg,  Bremen,  Rotterdam,  Antwerp,  Liverpool,  and  also  at  dif- 
ferent points  on  the  German-Russian  frontier,  where  emigrants  are 
inspected  by  physicians  employed  by  the  companies,  or  by  the  Gov- 
ernment authorities.  For  many  years,  as  indicated,  trachoma  was  re- 
garded by  many  of  our  professional  brethren  as  one  of  the  most  im- 
portant affections  included  in  the  excludable  list,  and  while  it  is  still 
so  considered  by  the  Government,  some  doctors  in  private  practice 
now  seem  to  look  upon  it  as  a  bugbear,  rather  than  a  seriously  or  dan- 
gerously contagious  disease.  But  this  may  be  due  to  the  fact,  as 
already  intimated,  that  there  is  not  now  so  much  of  the  virulent  type 
of  the  disease  in  evidence  as  there  once  was,  because  of  the  thousands 
rejected  and  kept  out  of  the  country  during  the  past  15  years. 

Of  course,  the  vast  majority  of  arriving  aliens  found  to  be  afflicted 
with  physical  ailments  or  abnormalities  naturally  fall  under  class  B, 
10,752  of  this  class  being  certified  for  such  afflictions  during  the  year 
ended  June  30,  1912.  But,  although  so  many  were  certified  for  dis- 
ease or  defect  which,  in  the  opinion  of  the  medical  officer,  affected 
their  ability  to  earn  a  living,  it  does  not  follow  that  all,  or  even  a 
majority,  of  them  were  deported,  for  the  reason  that  in  these  cases 
the  medical  certificate  is  not  mandatory,  but  is  regarded,  under  the 
interpretation  of  the  law,  or  by  the  regulations  of  the  Immigration 
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Service,  as  contributory  evidence  only,  or  as  one  only  of  several 
factors  constituting  a  condition  which  renders  an  alien  "  likely  to 
become  a  public  charge."  For  example,  of  941  aliens  certified  last 
year  for  lack  of  physical  development,  479  were  landed;  certain  fav- 
orable factors  in  or  about  many  of  these  cases  outweighing  that  of 
the  medical  certificate  to  such  an  extent  that,  in  the  judgment  of  the 
board  of  special  inquiry,  the  individuals  affected  were  not  likely  to 
become  public  charges. 

If,  on  the  other  hand,  an  alien  is  rejected  by  the  board  on  the 
ground  that  he  is  likely  to  become  a  public  charge,  he  has  the  right 
of  appeal  to  the  department  in  Washington,  through  the  commis- 
sioner of  immigration ;  and  friends  or  relatives  may  also  offer  guar- 
anty or  bond  against  the  likelihood  of  the  alien  becoming  a  public 
charge. 

If;  as  some  one  has  said,  the  way  to  restrict  undesirable  immigration 
is  to  restrict  it,  it  is  safe  to  say  that  the  best  way  to  effect  the  exclu- 
sion or  deportation  of  a  very  undesirable  class  of  immigrants  is  to 
enlarge  the  list  of  physically  and  mentally  defective  aliens  consti- 
tuting the  mandatorially  excludable  class.  This  can  be  done,  of 
course,  by  act  of  Congress. 

Prior  to  the  enactment  of  the  law  of  1907,  although  a  considerable 
number  of  insane  persons,  epileptics,  and  imbeciles  were  certified  and 
deported,  persons  found  to  be  and  certified  as  feeble-minded  to  an 
extent  affecting  their  ability  to  earn  a  living  were  seldom  deported^ 
for  the  reason  that  the  law  of  1903  ended  at  imbecile  and  said 
nothing  about  feeble-minded;  whereas,  any  one  of  the  before- 
mentioned  affections  was  by  the  law  itself  declared  positively 
excludable. 

During  the  fiscal  years  1904  and  1905  more  than  75  per  cent  of 
the  certified  feeble-minded  aliens  were  landed  and  less  than  25  per 
cent  deported.  But  witness  the  change.  In  1906,  78  per  cent  were 
deported,  and  20  per  cent  were  landed.  This  remarkable  change 
for  the  better  was  brought  about  largely  in  deference  to  public 
opinion,  as  it  was  reflected  in  the  discussion  of  the  immigration  bill 
then  pending  in  Congress,  and  in  anticipation,  as  it  were,  of  its  en- 
actment into  law,  which  occurred  the  next  year.  By  this  act,  as 
already  intimated,  the  feeble-minded  were  added  to  the  class  of 
mentally  defective  aliens  which  the  law  expressly  declares  shall  be 
excluded  from  admission  into  the  United  States.  And  because  of 
the  heavy  and  increasing  immigration,  and  the  quality  of  much  of 
it,  the  medical  officers  on  Ellis  Island  duty  were  increased  in  num- 
ber, the  facilities  for  performing  their  duty  improved,  and,  as  a  con- 
sequence, a  larger  percentage  than  before  of  all  kinds  of  physically 
or  mentally  diseased  or  defective  aliens,  including  the  insane  and 
feeble-minded,  began  to  be  detected  and  certified. 
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The  following  year  97  per  cent  of  the  certified  feeble-minded  were 
deported,  and  this  average  ratio  is  being  maintained.  The  falling 
short  of  the  hundred  per  cent  of  deportations  of  aliens  thus  certified 
is  in  some  cases  due  to  questions  of  citizenship,  or  to  other  questions 
presented  through  the  agency  of  a  lawyer,  or  the  advocacy  of  an 
outside  physician,  who,  in  deference  to  well-to-do  or  influential 
friends  or  relatives  of  the  alien,  or  because  of  their  importunities 
brought  to  bear  upon  the  head  of  the  department,  is  given  respect- 
ful hearing;  or,  in  other  cases,  to  a  disposition  on  the  part  of  the 
authorities  not  to  unmercifully  separate  children  from  their  parents; 
or,  as  the  head  of  the  department  is  said  recently  to  have  declared 
in  the  exercise  of  the  discretion  imposed  upon  him,  that  he  "  believed 
in  tempering  justice  with  mercy." 

A  curious  anomaly  in  the  law  relating  to  this  class  of  aliens  is  that 
whereas,  under  certain  conditions  hereinbefore  referred  to,  a  fine 
of  a  hundred  dollars  in  each  case  may  be  imposed  upon  the  steamship 
company  for  bringing  to  the  United  States  an  idiot,  epileptic,  or 
imbecile,  the  law  is  silent  in  this  respect  with  regard  to  feeble-minded 
or  insane  persons.  No  hundred-dollar  fine  is  demanded  of  the  steam- 
ship companies  in  these  cases,  the  onh^  penalties  being  a  possible  $10 
fine  for  false  or  neglectful  manifestation  and  the  expense  of  return 
transportation  for  the  aliens  to  the  foreign  port  from  which  they 
came.  It  is  not  easy  to  understand  just  why  the  act  of  Congress 
made  this  discrimination  in  the  two  most  troublesome  affections  we 
have  to  contend  with  at  Ellis  Island,  except  it  be  solely  because 
they  are  the  most  troublesome.  This  characterization  is  not  in- 
tended to  apply  to  the  obvious  cases  of  insanity  or  feeble-mindedness, 
the  types  or  advanced  degrees  of  insanity  or  mental  defect  most 
frequently  met  with  in  public  institutions,  but  to  the  more  numerous, 
ill-defined,  border-line  cases  often  so  difficult  to  detect  on  primary 
inspection,  and  not  always  so  easy  of  solution  on  secondary  or  special 
examination.  And  these  are  the  subjects  which,  when  certified  bj^ 
the  Government  medical  officers,  are  apt  to  attract  and  sometimes 
bring  grist  to  the  mill  of  the  outside  doctor  advocate,  although  these 
aliens  are  not  as  a  rule  the  sons  of  rich  parents  trying  to  avoid  or 
to  be  released  from  the  asylum.  Their  friends  are  eager  only  to 
see  them  landed  and  not  deported,  ar;d  to  this  end  an  appeal  as  to 
diagnosis  by  or  through  the  doctor  advocate  seems  to  offer  the  best 
means  of  securing  a  stay  of  deportation  if  not  always  a  sympathetic 
consideration  by  the  powers  that  be. 

These  remarks  are  not  made  with  any  intention  other  than  to 
acquaint  our  brethren  with  the  fact  that  at  Ellis  Island  we  have 
some  professional  obstacles  to  contend  with  diametrically  opposite 
to  the  reflections  sometimes  cast  upon  us  by  over-enthusiastic  critics 
for  not  accomplishing  all  the  good  they  think  we  ought  to  accom- 
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plish  even  under  the  limitations  of  existing  law  in  our  efforts  to 
protect  the  country  at  large,  and  New  York  State  in  particular, 
against  the  burdensome  insane  or  mentally  defective  aliens. 

From  the  foregoing  outline  of  the  Federal  statutes  governing 
immigration  it  will  be  seen  that  what  Congress  had  in  mind  in  the 
various  acts  referred  to  was  not  only  to  lessen  the  hardships  and 
discomforts  of  immigrant  transportation  by  sea  and  to  encourage 
the  coming  of  desirable  aliens,  but  also  to  impose  reasonable  re- 
strictions at  ports  of  embarkation  against  the  introduction  into  this 
country  of  paupers,  lunatics,  and  other  undesirables.  Experience 
proves,  however,  that  in  order  to  effect  the  object  of  legislation  to 
this  end  a  more  thorough  and  systematic  examination  than  at  present 
obtains  should  be  provided  for  all  would-be  immigrants  at  ports  of 
foreign  embarkation,  either  at  their  home  or  at  the  office  of  the 
United  States  consul  nearest  their  home,  thus  avoiding  exclusion  and 
heartrending  disappointment  at  ports  of  arrival  in  the  United  States 
after  the  long  and  dreary  voyage  across  the  ocean.  But  if  that 
can  not  be  done  (and  it  is  proper  to  say  that  strong  arguments  have 
been  expressed  agaijnst  it)  then  the  next  best  thing  to  do  would  be 
to  detail  a  larger  additional  number  of  medical  officers  at  ports  of 
arrival,  especially  at  New  York,  and  for  their  assistance  furnish  all 
the  interpreters  necessary  for  the  30  or  more  languages  and  dialects 
we  have  to  contend  with  in  the  difficult  work  of  detecting  or  de- 
termining the  presence  or  the  absence  of  the  ill-defined  or  only 
slightly  developed  mental  defects  which  in  their  later  development 
or  transmission  are  fraught  with  so  much  danger  to  future  genera- 
tions and  to  the  body  politic,  to  say  nothing  of  the  ordinary  econom- 
ical side  of  the  question  of  State  burden. 

As  already  indicated,  this  implies  a  larger  medical  force,  an  in- 
crease in  the  number  of  qualified  doctors.  And  if  the  doctors  are 
qualified  as  psychiatrists  or  desire  to  become  specially  qualified  as 
clinical  psychiatrists,  neurologists,  opthalmologists,  laryngologists, 
dermatologists,  hygienists,  and  heart  and  lung  specialists,  or  special- 
ists in  any  or  all  of  the  branches  into  which  the  practice  of  medicine 
may  be  divided,  so  much  the  better,  more  especially  if  in  this  fine 
field  of  opportunity  for  professional  or  scientific  advancement  they 
appreciate  the  importance  of  interdependence  and  are  mindful  of 
the  fact  that  a  man  must  be  a  doctor  well  grounded  in  the  funda- 
mentals of  medical  science  before  he  can  be  a  specialist;  that  he 
must  know  the  normal  before  he  can  have  a  proper  conception  or 
a  practical  understanding  of  the  abnormal. 

The  importance  of  knowing  the  normal  applies  to  any  physical  or 
mental  examination  work,  even  where  all  the  people  presented  for 
examination  are  of  the  same  race  or  nationality;   whose  manner, 
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behavior,  or  general  characteristics  are  essentially  the  same.  But  at 
Ellis  Island  we  meet  with  many  different  races  or  peoples,  and  a 
proper  understanding  on  the  part  of  the  medical  examiner  of  the 
peculiarities  of  each  is  very  important.  The  normal  racial  charac- 
teristics of  the  one  might  be  anything  but  normal  if  observed  in  the 
other.  The  emotional  gesticulations  of  the  southern  Italian  might 
not  in  the  least  militate  against  his  passing  O.  K.  on  the  line  of 
primary  inspection  if  otherwise  admissible,  but  the  northern  Euro- 
pean— the  Dutchman,  for  example — presenting  himself  in  the  same 
manner  would  be  turned  aside  from  the  line  by  the  experienced  medi- 
cal officer  for  secondary  or  special  examination.  The  differences 
between  some  other  races  are  less  striking.  But  all  are  important  in 
connection  with  the  line  work,  where  the  apparently  healthy  must  be 
separated  from  the  diseased  or  defective.  The  action  of  the  medical 
examiner  in  passing  O.  K.  the  larger  number  on  primary  inspection 
involves  as  high  a  degi*ee  of  efficiency  as  the  detection  of  and  turning 
aside  fi'om  the  line  of  the  smaller  percentage  for  secondary  examina- 
tion in  whom  some  sign  or  symptom  is  manifest  to  the  eye  of  the 
examiner  indicating  the  existence  of  physical  or  mental  disease  or 
defect.  At  Ellis  Island,  under  existing  conditions,  the  examination 
of  the  large  majority  must  be  practically  completed  on  the  primary 
inspection  line  or  in  the  adjoining  medical-examination  rooms  and 
on  the  day  of  arrival.  Of  course,  many  (over  7,000  annually)  are 
admitted  to  and  detained  in  hospital  for  further  observation  or  care 
and  treatment,  but  the  number  thus  detained  is  small  in  comparison 
with  the  total  number  of  arrivals.  With  ample  accommodations 
many  more  might  be  advantageously  detained  for  a  longer  period  of 
observation ;  hence  the  necessity  for  additional  space  in  the  main 
building  for  more  interpreters  and  for  a  larger  force  of  medical 
officers. 

Under  existing  law  the  physical  and  mental  examination  of  arriv- 
ing aliens  is  made  by  medical  officers  of  the  Public  Health  Service, 
detailed  by  the  Surgeon  General,  on  approval  of  the  Secretary  of  the 
Treasury.  But  for  the  interpreters  and  for  the  facilities  for  conduct- 
ing this  examination  the  medical  office  is  dependent  upon  the  com- 
missioner of  immigration,  and  he  in  turn  upon  the  commissioner 
general  or  the  Secretary  of  the  Department  of  Commerce  and  Labor, 
all  hinging,  however,  upon  the  necessary  congressional  appropriation. 

To  appreciate  what  has  already  been  accomplished  in  this  line  one 
needs  only  to  compare  Ellis  Island^  and  even  the  medical  office,  as  it 
is  to-day  with  what  it  was  only  a  few  years  ago.  But  there  is  now 
a  crying  need  for  additional  facilities,  and  hence  for  the  additional 
appropriation  so  strenuously  urged  by  Commissioner  Williams. 

If  20  lines  and  as  many  immigrant  inspectors  and,  interpreters  are 
necessary  for  the  registry  floor,  if  rooms  and  interpreters  and  stenog- 
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raphers  and  typewriters  are  necessary  for  each  of  the  several  boards 
of  special  inquiiy,  if  the  detection  and  certification  of  the  physically 
and  metally  defective  are  of  as  much  importance  as  the  exclusion  of 
a  contract  laborer  or  otherwise  inadmissible  alien,  it  stands  to  reason 
that  similar  accommodations  and  double  the  number  of  doctors 
should  be  provided  for  the  medical  end  of  the  work,  for  by  such 
means  only  will  it  be  possible  to  accomplish  best  results,  and  also  to 
apply  or  try  out  the  newer  methods  (a  la  Fernald,  Binet-Simon,  God- 
dard)  for  the  detection  of  the  moron  or  the  border-line  cases  of  men- 
tal defectives,  or  to  measure  the  degree  or  relative  degree  of  abnor- 
mality in  any  considerable  number  of  arriving  aliens.  Finally,  in 
the  question  of  deportation,  no  limit  as  to  length  of  residence  in  this 
country  should  apply  to  any  physically  or  mentally  defective  or 
otherwise  excludable  alien,  for  when  all  necessary  facilities  and  safe- 
guards shall  have  been  furnished  and  applied  there  will  still  be  room 
for  improvement  in  the  quality  of  a  certain  number,  though  rela- 
tively small  proportion,  of  aliens  who,  if  brought  here,  must  be  ad- 
mitted under  the  law  unless  general  restriction  be  placed  upon  all 
foreign  immigrktion. 

^  Marine  hygiene  on  board  passenger  ships,  by  A.  N.  Bell,  M.  D.  Annual 
meeting  A.  P.  H.  A.,  Boston,  1876. 

*  Hygiene  of  Emigrant  Ships,  by  T.  J.  Turner,  M.  D.,  etc..  United  States  Navy, 
Annual  meeting  A.  P.  H.  A..  New  Orleans,  1880. 


IMMIGRATION  WITH  REFERENCE  TO  ITS  CAUSES  AND  ITS  EF- 
FECTS UPON  THE  GROWTH  AND  ETHNICAL  CHARACTER  OF  THE 
POPULATION  OF  THE  UNITED  STATES. 

Dr.  M.  V.  Safford,  United  States  Public  Health  Service. 

The  early  settlement  of  all  the  13  American  Colonies  was  the 
result  of  either  English  or  Dutch  commercial  enterprise.  The 
Englishmen  or  Dutchmen  who  Jield  concessions  of  one  kind  or  an- 
other in  the  New  World  sought  to  develop  them  to  their  own  finan- 
cial profit.  They  stood  ready  to  take  advantage  of  the  unrest  of  those 
people  whose  position  in  Europe  was  from  time  to  time  rendered 
uncomfortable  by  reason  of  their  political  partisanship  or  religious 
tenets.  But  from  the  first  the  possibilities  of  emigration  have  ap- 
pealed only  intermittentljT^  to  people  of  that  sort.  The  opportunities 
of  the  New  World  have  appealed  far  more  constantly  to  those  who 
have  been  restless  from  purely  economic  causes;  to  the  land-hungry 
younger  sons  of  the  European  yeomanry,  the  young  professional 
man,  the  merchant,  the  trader,  the  mechanic,  the  laborer,  the  adven- 
turer, and  the  scamp.  Then,  too,  from  the  first,  as  now,  immigration 
has  represented  not  only  the  voluntary  act  of  an  individual  but  the 
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result  of  the  successful  commercial  exploitation  of  those  who  would 
have  been  incapable  of  reaching  this  country  on  their  own  initiative. 

The  population  of  the  new  Nation  at  the  time  of  the  first  census 
in  1790  was  found  to  be  nearly  4,000,000,  about  equally  divided 
between  the  States  north  and  south  of  Maryland.  Of  this  popula- 
tion nearly  700,000,  or  over  one-sixth  of  all,  were  negroes  held  in 
slavery  both  in  the  South  and  the  North.  No  census  had  previously 
been  attempted  in  any  of  the  colonies.  No  effort  was  made  to  keep 
records  of  foreign  passenger  arrivals  until  1820,  and  the  foreign- 
bom  inhabitants  of  the  country  were  not  made  the  subject  of  sep- 
arate census  enumeration  until  1850.  Throughout  the  earlier  history 
of  the  country  we  are,  therefore,  without  definite  statistical  data  to 
assist  us  in  estimating  the  part  played  by  natural  increase  and  by 
immigration  in  determining  the  growth  of  population  or  its  ethnical 
composition.  Moreover,  it  takes  little  critical  examination  to  show 
that  some  of  the  estimates  that  pass  current  with  respect  to  these 
matters  rest  on  very  untrustworthy  data.  It  seems  safe  to  say,  how- 
ever, that  by  1730  the  population  of  the  Colonies  was  approaching 
600,000.  By  this  time  also  the  political-religious  disturbances  in 
Europe,  which  had  been  prominent  factors  in  inducing  the  earlier 
colonization  movements,  were  losing  their  force,  and  immigration 
had  already  begun  to  partake  more  of  the  character  of  a  response  to 
a  demand  for  labor  in  a  new  nation.  During  the  100  years  preceding 
1730  there  had  been  established  here  every  distinctive  racial,  na- 
tional, or  social  element  that,  until  late  in  the  nineteenth  century, 
appeared  in  appreciable  numbers  in  immigration  to  this  country. 
So,  also,  for  the  greater  part  of  the  hundred  years  after  1730  immi- 
gration was  a  relatively  unimportant  factor  in  comparison  with 
natural  increase  in  determining  growth  in  population. 

Spaniards,  Portuguese,  Italians,  Greeks,  Scandinavians,  and  strag- 
glers from  various  other  European  countries  appeared  in  the  Amer- 
ican colonies  at  a  very  early  date.  So,  also,  to  a  limited  extent,  did 
European  Jews.  But,  as  a  basis  for  considering  the  ethnical  com- 
position of  the  white  population  of  this  country  in  1790,  it  is  prac- 
tically only  necessary  to  take  into  account  three  migratory  move- 
ments which  had  set  in  from  Continental  Europe,  the  Dutch,  the 
Huguenot  French,  and  the  German,  and  add  to  them  the  larger 
and  more  promiscuous  influx  which  had  constantly  been  coming  from 
the  British  Isles. 

The  first  of  these  continental  migrations  to  be  mentioned  is  the 
Dutch,  who  came  out  to  their  American  colonies,  continued  to  come 
after  these  colonies  passed  into  the  hands  of  the  English,  and  have, 
with  periodic  fluctuations  in  numbers,  been  coming  to  this  country 
ever  since.  Incidentally,  also,  the  Dutch  planted  a  small  successful 
colony  of  Swedes  in  the  Delaware  region  in  about  1638,  but  this 
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project  did  not  give  rise  to  any  further  Scandinavian  immigration, 
and  the  colony  owes  its  prominence  in  early  colonial  history  to 
reasons  otli^r  than  the  insignificant  part  it  played  in  the  growth  of 
the  population  of  the  region  where  these  Swedish  colonists  settled. 

It  has  been  variously  estimated  that,  during  the  three  years  fol- 
lowing the  revocation  of  the  edict  of  Nantes,  in  1685.  France  lost 
from  100,000  to  1,000,000  inhabitants.  Large  numbers  went  to 
Holland  and  to  England,  from  both  of  which  countries  a  certain 
proportion  subsequently  made  their  wslj  to  the  American  colonies, 
scattering  themselves  from  Maine  to  South  Carolina.  The  exodus 
following  the  revocation  of  the  edict  of  Nantes,  however,  only 
marked  the  culmination  of  a  French  immigration  to  the  American 
colonies  which  had  already  begun.  French  Huguenots  had  been 
quietly  settling  in  both  New  York  and  New  England  for  many  years, 
and  before  the  movement  subsided  it  had  brought  hither  French 
immigrants  differing  widely  in  social  status  and  in  locality  of  origin. 
How  many  of  these  French  Huguenots  came  to  the  colonies  first  and 
last  we  do  not  know.  They  figured  most  conspicuously  in  the  less- 
populous  colonies  of  the  South,  but  it  seems  to  me  very  improbable 
that  the  aggregate  of  this  immigration  ever  reached  50,000.  Its 
subsequent  influence  upon  American  history  was  due  to  its  character 
rather  than  to  its  magnitude.  This  Huguenot  immigration  was 
composed  in  the  main  of  substantial  people  of  high  personal  char- 
acter, who  represented  the  most  advanced  stage  of  industrial  develop- 
ment to  be  found  in  Europe  at  that  time.  Among  the  immigrants 
were  men  of  exceptional  ability  belonging  to  families  long  prominent 
in  the  public  affairs  of  France.  It  is  to  these  facts,  rather  than  to 
the  amount  of  this  immigration,  that  the  important  influence  of  the 
French  Huguenot  element  in  subsequent  American  history  is  to  be 
ascribed. 

About  1680,  or  a  little  before  the  exodus  of  the  Huguenots  from 
France,  German-speaking  immigrants  from  that  part  of  ce3)tral 
Europe  knoAvn  as  the  Palatinate  began  to  appear  in  connection  with 
the  British  immigration  and  the  migration  of  the  American  colonial 
population  itself  which  was  setting  toward  Pennsylvania  at  that 
tmie.  Early  in  the  next  century  impoverished  German  fugitives 
from  the  Palatinate  to  England  began  to  be  exploited  commercially 
as  a  labor  supply  and  as  potential  colonists,  and  were  dumped  into 
Pennsylvania  in  large  numbers.  They  were  not  adapted  to  succeed 
in  the  conditions  they  encountered^  and  became  such  a  burden  on  the 
young  colony  that  an  effort  was  made  to  check  their  coming.  Some- 
what later,  however,  a  German  immigration  of  a  distinctly  different 
character,  including  a  large  proportion  of  substantial,  self-reliant, 
and  educated  people,  made  its  appearance,  following  chiefly  the  track 
of  earlier  German-speaking  immigrants  into  Pennsylvania,  whence 
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it  spread  out  somewhat  toward  the  south.  This  German  immigration 
appears  to  have  been  recruited  largely,  but  not  entirely,  from  south- 
em  Germany  and  the  Rhine  provinces.  With  it  came  also  some 
Swiss  and  Bohemians,  although  the  so-called  Moravians  who  were 
associated  in  this  movement  are  to  be  ethnically  regarded  as  German 
adherents  to  the  Moravian  Protestant  sect  rather  than  Slavs.  The 
German  immigration  to  the  American  colonies  had  passed  its  maxi- 
mum by  1750,  and  appears  to  have  dwindled  to  insignificant  propor- 
tions by  the  time  of  the  Eevolution.  There  seems,  however,  to  be  no 
good  ground  for  disputing  the  estimate  that  one-third  of  the  435,000 
inhabitants  of  Pennsylvania  in  1700  were  Germans. 

In  considering  the  part  played  by  immigration  from  the  British 
Isles  during  the  colonial  period  one  can  not  fail  to  be  impressed  with 
latter-day  efforts  to  emphasize  the  importance,  in  the  formative  stage 
of  the  Nation,  of  immigrants  from  Ireland.  We  see  constantly  in- 
creasing the  number  of  men  prominent  in  our  early  national  history 
whom  we  are  told  should  be  credited  to  Ireland,  and  we  are  led  to 
infer  that  we  must  correspondingly  increase  our  estimates  of  early 
Irish  immigration  as  well.  In  investigating  the  evidence  on  which 
it  is  asserted  that  such  men  are  to  be  regarded  as  Irish  it  will  often 
be  found  that  the  claim  rests  merely  on  the  fact  that  they  have  names 
borne  by  some  people  who  may  be  found  living  in  Ireland.  Beddoe 
has  shown  that  58  per  cent  of  Irish  army  recruits  have  family  names 
common  to  both  Great  Britain  and  Ireland,  and  while  every  Ameri- 
can may  not  be  able  to  prove  that  some  paternal  ancestor  of  his  did 
not  once  live  in  Ireland,  many  of  them  are  able  to  do  so,  and  the 
whole  credibility  of  these  recent  Irish-American  historians  is  weak- 
ened by  the  fact  that  they  credit  to  Ireland  men  whose  families  it 
can  be  easily  shown  never  saw  Ireland,  and  claim  as  Irish  settlements 
towns  in  this  country  which  had  been  in  existence  150  years  before 
they  ever  saw  anything  more  than  a  few  straggling  Irish  immigrants. 

That  there  was  an  immigration  from  Ireland  to  the  colonies,  and 
that  it  made  its  appearance  at  a  very  early  date  in  practically  all  the 
colonies,  is  abundantly  proved  by  contemporaneous  colonial  records. 
It  represented  people  who  had  emigrated  from  Great  Britain  to 
Ireland  anywhere  from  a  few  years  to  a  few  generations  before,  both 
with  and  without  admixture  with  the  preexisting  Irish  population; 
it  also  represented  older  Irish  stock  coming  here,  not  only  directly 
from  Ireland,  but  after  temporary  domicile  in  England.  It  varied 
greatly  in  quality,  contributing  men  who  were  prominent  constructive 
forces  in  colonial  development,  and  also  containing  an  element  which 
continually  aroused  justifiable  apprehension.  As  to  the  aggregate 
amount  of  this  immigration,  the  evidence  is  so  unsatisfactory  that 
it  is  useless  to  speculate,  but  it  can  be  safely  affirmed  that  Irish  immi- 
gration of  the  character  referred  to  did  not  become  an  important 
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factor  in  the  growth  of  the  population  of  this  country  until  the  later 
migration  of  Irish  which  began  early  in  the  nineteenth  century. 

There  was,  however,  an  important  migration  from  Ireland  in 
colonial  times,  the  so-called  Scotch-Irish,  which  should  be  separately 
considered,  because,  as  has  been  said  with  some  reason,  it  was  neither 
Irish  nor  Scotch.  It  consisted  of  lowland  Scotch  and  English  people 
whose  ancestors  had  migrated  to  northern  Ireland  in  the  latter  part 
of  the  seventeenth  century.  The  region  whence  these  people  moved 
over  to  Ireland  was  the  part  of  Great  Britain  which  most  showed 
the  effect  of  the  early  Danish  and  Norwegian  invasions,  and,  unless 
the  conclusions  of  modem  anthropology  be  absolutely  worthless,  these 
Scotch-Irish  immigrants  were  more  Germanic  in  blood  than  those 
from  any  other  part  of  the  British  Isles,  except  possibly  the  east 
coast  of  England.  They  began  coming  about  1720,  and  for  50  years 
continued  to  form  a  conspicuous  element  in  British  emigration  to 
the  American  colonies.  They  followed  the  trend  of  the  native 
American  migration  of  the  time  into  Pennsylvania  and  the  South, 
but  also  settled  in  New  England  and  New  York.  How  many  came 
before  this  movement  abated  we  do  not  know.  But  while  its  aggre- 
gate could  not  have  been  anywhere  near  500,000,  as  has  been  esti- 
mated, it  was  in  numbers,  as  well  as  in  its  average  standard  of  thrift 
and  intelligence  and  in  its  subsequent  influence  on  national  life,  one 
of  the  most  important  immigrations  that  appeared  during  colonial 
times. 

Neither  Scotland  nor  Wales  has  ever  figured  conspicuously  in  immi- 
gration to  this  country.  Scotch  emigration  has  tended  rather  toward 
Canada,  but  Scotch  were  among  the  earliest  settlers  in  New  England 
as  well  as  in  the  South,  and  Highlanders  as  well  as  Lowlanders  con- 
tinued to  come  during  the  colonial  period  as  they  have  been  doing 
steadily  ever  since,  reaching  us  via  Canada  and  directly  from 
Scotland. 

However  much  we  may  strive  to  emphasize  the  importance  of  the 
colonial  immigrations  I  have  mentioned,  we  are  constantly  confronted 
with  evidence  that  in  1790  the  population  of  the  whole  country,  from 
Maine  to  Georgia,  must  have  been  predominantly  English.  The 
dominance  of  English  influences  at  that  time  can  of  course  be  hardly 
disputed,  but  take  Eand  &  McNally's  Atlas  and  run  over  the  long 
list  of  place  names  in  the  State  of  Pennsylvania,  which  some  his- 
torians would  make  us  believe  was  settled  by  the  Germans  and  the 
Scotch-Irish.  That  in  this  list  there  are  many  names  which  clearly 
bespeak  the  presence  of  German  and  Scotch-Irish  pioneers  only  serves 
to  accentuate  the  fact  that  the  vast  majority  of  place  names  in  this 
State  indicate  the  early  presence  of  people  of  English  antecedents. 
The  English  element  in  the  population  of  this  country  is  not  to  be 
ascribed  to  an  early  English  Puritan  colony  in  New  England  and  an 
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English  Cavalier  colony  in  the  South,  as  might  be  inferred  from  some 
of  our  school  histories.  When  the  Puritans  were  founding  their 
much-advertised  colony  on  Massachusetts  Bay.  other  English  not  in 
sympathy  with  the  Puritans  at  all  were  settling  other  parts  of  New 
England,  and  at  the  same  time  English  Puritans  and  other  English 
who  could  not  be  regarded  as  Cavaliers  were  beginning  to  settle  far- 
ther south.  From  early  colonial  times  down  to  the  present  a  stream 
of  English  immigration  has  been  steadily  pouring  into  this  country. 
The  magnitude  of  this  immigration  is  not  realized,  because  English 
immigrants  become  so  quickly  unrecognizable,  but  in  its  aggregate  it 
has  been  enormous.  Take  it  even  from  1820  down  to  the  present 
time,  and  our  English  immigration,  if  that  coming  via  Canada  be 
taken  into  account,  has  practically  equaled  our  Irish  immigration 
and  has  been  exceeded  in  numbers  only  by  the  German. 

In  the  100  years  from  1790  to  1890  the  white  population  of  the 
United  States  had  grown  from  about  3,300,000  to  55,000,000,  and  the 
700,000  negroes  had  increased  to  nearly  9,000,000.  For  70  years  of 
this  period,  or  after  1820,  we  have  available  more  or  less  incomplete 
records  of  foreign  passenger  arrivals,  erroneouslj'  called  "  statistics 
of  immigration."  If  the  gain  in  the  foreign-born  population  for  any 
decade,  as  shown  by  the  census  reports,  be  compared  with  these  so- 
called  immigration  statistics  for  the  intervening  10  years,  it  will  be 
seen  that  the  latter  furnish  about  the  same  sort  of  basis  from  which 
to  estimate  growth  of  population  of  the  country  as  the  annual  sale 
of  ferry  tickets  in  New  York  might  offer  for  estimating  the  growth 
in  population  of  that  city.  Using  these  statistics  of  alien  passenger 
arrivals  in  conjunction  with  the  census  reports,  we  can,  however, 
arrive  at  certain  general  conclusions  as  to  the  effects  of  immigration 
upon  the  population  of  the  country  during  the  last  60  years  at  least. 

Since  1870,  when  the  parentage  of  the  population  was  first  made 
the  subject  of  census  enumeration,  about  50  per  cent  of  the  white 
population  have  been  either  foreign  born  (including  Canadians)  or 
persons  of  foreign  parentage.  It  may  be  noted  in  this  connection 
that  of  such  persons  of  foreign  birth  or  parentage  in  the  countrj^  in 
1900  about  10  per  cent  were  natives  of  Canada  or  their  children. 
One-fifth  of  the  increase  in  the  foreign-born  population  between 
1890  and  1900  was  due  to  the  immigration  of  such  natives  of  Canada 
who  for  many  years  have  constituted  10  per  cent  of  our  foreign-bom 
population  and,  except  to  a  very  limited  extent,  have  never  been 
included  in  official  immigration  statistics.  The  figures  for  1910  are 
not  available.  In  considering  the  remoter  effects  of  immigration 
upon  the  ethnical  composition  of  the  population  it  should  be  remem- 
bered also  that  a  considerable  but  unknown  proportion  of  immi- 
grants, varying  with  different  nationalities,  never  leave  any  progeny 
behind  them.    So,  too,  some  very  suggestive  but  not  absolutely  con- 
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elusive  investigations  indicate  that  while  the  average  number  of 
children  to  an  immigrant  woman  exceeds  the  average  to  the  native- 
born  American  woman,  the  number  of  children  to  the  native-born 
woman  of  foreign  parentage  is  markedly  less  than  the  average  for 
the  American-born  woman  of  older  stock. 

About  1860  Scandinavian  immigrants  first  began  to  appear  in 
noteworthy  numbers,  and  immigration  from  this  source  rapidly 
attained  important  proportions;  but,  with  this  exception,  the  only 
foreign  people  who  to  any  appreciable  extent  contributed  to  the 
growth  of  the  population  of  the  country  from  1T90  until  after  1880 
belonged  "to  exactly  the  same  nationalities  and  races  which  had  gone 
to  form  the  population  of  the  Colonies  at  the  time  of  the  Kevolution. 
Within  the  last  25  years  these  nationalities,  which  had  predominated 
in  immigration  from  the  earliest  settlement  of  the  country,  have 
been  steadily  supplanted  by  a  new  immigration  different,  not  merely 
in  racial  complexion  but  in  motive  power,  from  anything  that  the 
country  had  hitherto  known.  Of  this  new  immigTation  I  will  speak 
later.  The  older  type  of  immigration  has,  however,  by  no  means 
ceased  to  come,  and,  so  far  as  the  ethnical  composition  of  nine-tenths 
of  the  white  population  of  the  country  to-day  is  concerned,  we  still 
need  practically  only  to  consider  the  same  racial  elements  which 
went  to  make  up  the  population  of  the  country  in  1790.  The  relative 
proportion  of  these  racial  elements  in  the  population  has,  however, 
been  changed.  In  immigration  since  that  date  the  Germans  stand 
far  in  the  lead.  There  have  been  about  two-thirds  as  many  Irish  as 
Germans;  probably  about  the  same  number  of  English  as  Irish,  if 
immigration  of  both  these  national  stocks  from  and  via  Canada  be 
taken  into  account;  about  one-fifth  as  many  Scandinavians  as  Ger- 
mans, and  a  total  from  Scotland,  France,  Switzerland,  Holland,  and 
Belgium  about  equal  to  the  number  of  Scandinavians. 

This  country  is  and  always  has  been  remarkable  for  the  mobility 
of  its  population.  In  1900,  21  per  cent  of  the  inhabitants  of  the 
United  States  were  living  in  States  other  than  those  in  which  they 
were  born.  This  movement  of  'our  population  has  not  only  de- 
termined the  distribution  of  immigration  but  has  been  the  chief 
means  of  assimilating  it  as  well,  for  immigration  never  leads  but 
always  follows  the  movement  of  our  older  population  or  our  own 
capital,  whether  it  be  to  the  city,  to  the  manufacturing  center,  or  to 
newly  developing  agricultural  regions.  Nothing  could  be  conceived 
as  better  calculated  to  break  down  sectional,  racial,  or  social  isola- 
tion and  promote  the  intermarriage  of  people  of  different  races  or 
different  ancestral  stocks  than  this  mobility  of  our  population;  yet 
available  information  seems  to  indicate  that  anything  like  a  pro- 
miscuous racial  admixture  of  even  the  older  national  elements  in  this 
country  has  been  proceeding  very  slowly.    ^Vhere  the  population  is 
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suiEciently  numerous  and  varied  to  permit  of  natural  selection  the 
tendency  seems  to  be  for  intermarriage  to  confine  itself  to  what 
might  be  termed  different  varieties  of  the  same  human  species.  This 
tendency  is  indicated  by  the  information  regarding  natives  of  for- 
eign parentage  to  be  found  in  the  national  census  reports. 

In  an  effort  to  carry  this  matter  a  step  further  and  to  test  the 
results  of  similar  investigations  reported  by  others,  I  have  person- 
ally made  an  extended  examination  of  marriage  certificates  filed  in 
New  York  City.  I  selected  New  York  not  as  necessarily  repre- 
sentative of  what  is  taking  place  in  the  country  as  a  whole,  but  be- 
cause I  know  of  no  other  place  where  the  population  is  so  varied, 
where  different  ethnical  elements  are  thrown  so  much  together,  or 
where  barriers  of  language  or  race  weaken  so  quickly.  These  mar- 
riage certificates  give  the  names  and  birthplaces  of  the  parents  of 
both  the  bride  and  the  groom.  When  a  parent  was  a  native  I  judged 
the  national  extraction  from  the  person's  full  name.  This  investi- 
gation showed,  of  course,  that  intermarriages  across  distinct  racial 
lines  do  take  place,  but  that  when  the  total  marriages  are  considered 
their  number  is  astonishingly  small.  Apparent  instances  of  this 
sort,  of  marriages  between  persons  of  different  foreign  countries  of 
birth  or  between  natives  and  foreign  bom,  are  also  markedly  re- 
duced if  marriages  between  persons  of  the  same  language  and  racial 
extraction  be  excluded.  The  native  born  show  a  discrimination  in 
marriage  against  the  foreign  born  of  the  same  national  extraction. 
This  is  manifest  even  in  the  case  of  the  Irish,  where  language  does 
not  enter  as  a  factor,  and  is  remarkable  in  view  of  the  fact  that  so 
many  foreign  born  come  here  very  early  in  life. 

Where  mixed  marriages  have  occurred  in  the  case  of  foreign- 
born  or  native-born  parents  there  seems  to  be  a  tendency  for  the 
children  to  marry  persons  of  the  same  national  extraction  as  one  or 
the  other  of  the  parents.  For  instance,  if  the  father  of  the  bride- 
groom was  German  or  of  German  extraction  and  his  mother  Irish 
or  of  Irish  extraction  my  study  led  me  to  expect  to  find  the  bride 
to  be  of  either  pure  Irish  or  pure  German  extraction.  So,  too,  if  a 
French  name  appeared  in  connection  with  the  family  of  the  bride 
there  would  be  a  fair  probability  that  I  would  find  one  in  connection 
with  the  groom's  family  as  well.  In  fact,  if  we  leave  out  of  con- 
sideration the  negro  and  the  newer  races  which  have  appeared  in 
immigration  within  the  last  25  years,  it  may  be  said  that  we  have 
only  been  stirring  about  on  this  continent,  a  little  faster  and  in  a 
somewhat  different  receptacle,  the  same  racial  ingredients  that  have 
been  moving  about  in  northern  and  western  Europe  since  the  fall  of 
Rome.  Back  of  it,  too,  we  find  the  same  motive  power,  for,  unlike 
Central  and  South  America,  the  vast  bulk  of  the  people  who  have 
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settled  and  developed  this  countiy  have  been  tinged  at  least  with  the 
same  restless  Germanic  blood. 

There  has  of  course  always  been,  in  European  migration  to  this 
country,  a  considerable  element  of  which  this  can  not  be  said.  So, 
also,  there  have  been  many  factors  which  have  gone  to  determine  our 
history,  which  could  not  by  any  stretch  of  the  imagination  be  at- 
tributed to  Germanic  influences.  But  practically  pure  Germanic 
blood  constitutes  by  so  far  the  largest  single  racial  ingredient  which 
has  been  poured  into  this  country  down  to  the  present,  that  it  be- 
comes a  matter  of  interest  to  try  to  see  to  what  extent  previous  Ger- 
manic admixture  in  Europe  may  have  entered  into  the  rest  of  our 
immigration.  This  we  are  now  able  to  do  with  a  reasonable  degree 
of  assurance,  since  progress  in  anthropology  has  dispelled  the  time- 
honored  delusion  that  language  is  an  indication  of  racial  extraction. 

Our  immigration  from  Belgium  and  France  has  represented  vary- 
ing degrees  of  admixture  of  Germanic  with  the  older  brachycephalic 
Alpine  race.  Probably  our  old  Huguenot  immigrants  were  chiefly 
of  this  Alpine  stock.  From  western  and  southern  Gennany  it  would 
seem  that  our  immigrants,  like  those  of  eastern  France,  represented 
varying  degrees  of  admixture  of  the  Germanic  and  the  Alpine  races. 
Also,  from  some  parts  of  Germany  our  immigrants  have  had  a  pro- 
nounced Slavic  strain.  But  it  is  safe  to  say  that  most  of  our  immi- 
grants from  Germany,  as  well  as  those  from  Sweden,  Denmark, 
Norway,  and  Holland,  have  been  of  nearly  pure  Germanic  stock, 
although  Holland  itself  is  not  wholly  Germanic,  and  in  both  Den- 
mark and  Norway  there  are  distinct  traces  of  the  Alpine  race. 

Coming  to  the  British  Isles,  we  find  that  we  are  dealing  with  the 
representatives  of  several  prehistoric  races,  neither  Germanic  nor 
Alpine,  which  have  been  partly  pushed  aside  by  and  partly  mixed 
with  various  Germanic  stocks  brought  in  by  successive  Germanic  in- 
vasions, dating  back  to  pre-Roman  times.  In  the  light  of  more  recent 
anthropological  research,  it  would  appear  that,  in  England,  these 
Germanic  invaders  never  supplanted  the  old  British  people  to  the 
extent  that  was  formerly  supposed,  and  that,  while  the  east  of  Eng- 
land is  markedly  Germanic,  inland  and  westward  Germanic  physical 
characteristics  tend  to  become  associated  with  the  landowning  ruling 
class.  In  taking  this  evidence  into  account,  it  does  not  seem  im- 
probable that  our  enormous  immigration  from  Anglo-Saxon  Eng- 
land may  have  been  more  prehistoric  British  than  Germanic  in  its 
ethnical  composition. 

In  the  lowlands  of  Scotland,  and  farther  north,  where  chiefly  the 
Danish  and  the  Norwegian  migrations  poured  in,  all  around  the 
coast,  and  in  the  Shetland  and  Hebrides  Islands ;  in  fact,  everywhere, 
except  in  the  Highlands  of  Scotland,  the  population,  regardless  of 
language,  is  predominantly  Germanic,  however  it  may  have  hap- 
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pened.  WTiat  became  of  the  Scots  who  are  supposed  to  have  gone 
over  from  Ireland  to  Scotland,  we  maj^  not  be  able  to  say,  but,  unless 
anthropology  is  absolutely  worthless,  our  famous  Scotch-Irish  immi- 
grants, whose  grandfathers  went  over  to  Ireland  from  the  Lowlands 
of  Scotland,  were  far  more  Germanic  than  most  of  our  immigration 
from  England  itself. 

If  natives  of  Ireland  have  any  common  temperamental  charac- 
teristics, it  must  be  due  to  some  other  cause  than  homogeneity  of  race. 
In  Ireland,  as  in  England,  from  the  ninth  century,  by  colonization  by 
Norwegians  and  Danes,  through  Norman  times,  and  bj  later  migra- 
tions from  Great  Britain  itself,  the  prehistoric  races  have  been 
crowded  by  or  mingled  with  invaders  more  or  less  Germanic  in 
blood.  As  in  England,  the  physical  characteristics  which  these  alien 
invaders  have  left  in  the  population  are  more  apparent  in  certain 
districts  and  in  certain  social  classes,  but  in  considering  the  sources 
of  Germanic  blood  in  our  own  population,  our  immigration  from 
Ireland  must  not  be  left  out  of  account. 

But  while  different  races  or  nationalities  may  be  regarded  as  pos- 
sessing certain  qualities  or  characteristics  which  have  determined  the 
part  they  have  played  in  the  world's  history,  the  character  and  the 
possibilities  of  the  individual  immigrant  himself  are  of  more  practi- 
cal interest  to  the  country  than  the  general  attributes  of  the  nation- 
ality or  race  to  which  he  may  happen  to  belong.  Except  for  our 
jiegroes,  all  our  immigrants  who  have  come  to  this  country  in  ap- 
preciable numbers  up  to  within  25  years  ago  have  been  drawn  from 
the  races  which  have  made  the  nations  of  northwestern  Europe  rep- 
resent the  culmination  of  human  advancement.  These  races,  as  a 
whole,  have  possessed  qualities  which  have  made  their  nations  stand 
where  they  do,  but  none  of  them  has  ever  been  without  elements  of 
population  which  have  failed  to  contribute  to  national  development, 
and  development  and  progress  in  itself  have  always  been  accompanied 
by  the  formation  of  a  greater  or  less  amount  of  social  detritus  really 
pathological  in  character. 

In  our  immigration  there  is.  and  always  was,  to  be  found  indi- 
viduals representing  all  social  distinctions  and  every  conceivable 
motive  that  could  induce  or  compel  a  man  to  leave  his  native  land, 
but  our  immigration  has  never  drawn,  proportionally  from  all  the 
different  social  elements  of  the  population  of  any  foreign  nation. 
Only  at  a  few  brief  epochs  in  our  history  has  our  immigration  con- 
tained a  conspicuous  proportion  of  people  who  have  been  active  con- 
structive forces  in  either  the  industrial  or  political  life  of  the  coun- 
tries they  have  left.  Fortunately,  however,  this  country  has  thus 
far  been  able  to  offer  opportunities  which  have  appealed  pretty  con- 
stantly to  the  decent,  energetic,  normal,  self-reliant  European  middle 
class,  and  to  many  lower  in  the  social  scale,  who  have  proved  poten- 
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tially  superior  to  the  social  status  they  had  previously  been  occupy- 
ing abroad. 

From  the  first  the  most  potent  single  factor  in  determining  the 
character  and  proportions  of  our  immigration  has  been  our  demand 
for  unskilled  labor.  From  the  first  also  this  country  has  been  bur- 
dened with  a  certain  proportion  of  the  social  detritus  of  Europe. 
This  type  appears  in  the  police  records  of  the  earliest  settlements — 
records  that  speak  much  for  the  general  moral  standard  of  the  early 
colonies,  in  that  they  show  that  moral  depravity  was  obnoxious  to 
public  sentiment  and  that  laws  relating  thereto  were  enforced.  De- 
generate humanity  has  been  coming  here  ever  since,  often  under  the 
guise  of  political  and  religious  refugees,  the  downtrodden  and  op- 
pressed, blaming  others,  as  this  type  always  does,  for  the  conditions 
for  which  its  own  defectiveness  is  actually  responsible.  Such  social 
detritus  has  come,  and  is  still  coming,  in  response  to  a  demand  for 
cheap  unskilled  labor,  a  demand  which  neither  this  type  nor  its  more 
degenerate  progeny  has  the  mental  and  physical  capacity  to  fill.  The 
demand  for  this  cheaper  class  of  labor  has  been  insatiable.  Efforts 
to  supply  it  are  accountable  for  the  presence  in  this  country  of  over 
9,000,000  Africans.  The  crude  method  of  collecting  negro  slaves 
has  gone  out  of  date. 

Through  a  process  of  gradual  business  development,  emigration 
has  been  made  available  as  a  profitable  business  proposition  to  people 
who,  by  reason  of  poverty  or  lack  of  individual  initiative,  would 
otherwise  be  just  as  incapable  of  coming  to  this  country  as  were 
African  negroes  in  the  seventeenth  century.  Such  people  need  not, 
of  course,  be  inherently  incapable  of  becoming  desirable  acquisitions 
to  our  population,  but  the  methods  which  make  their  coming  possible 
certainly  tend  to  favor  the  influx  of  backward  and  defective  human- 
ity. In  fact,  the  chief  practical  interest  that  immigration  possesses 
is  due  to  the  character  of  the  elements  which  have  come  here  as  an 
unskilled  labor  supply,  and,  in  considering  the  effects  of  the  immigra- 
tion of  any  particular  epoch,  we  have  also  to  consider  the  prevalent 
commercial  devices  for  filling  the  demand  for  labor. 

From  early  colonial  times,  two  methods  of  supplying  the  demand 
for  labor  were  in  vogue,  both  involving  a  legal  recognition  of  bond- 
age. The  one  was  the  importation  and  sale  of  negro  slaves,  and  the 
other  a  system  of  bringing  in  white  Europeans,  "  redemptioners,"  as 
they  were  called,  and  selling  their  services  for  a  stipulated  period  in 
payment  for  their  passage.  Some  of  these  redemptioners  may  have 
been  estimable  people,  but  contemporaneous  testimony  is  to  the  effect 
that,  as  a  rule,  they  were  about  what  might  have  been  expected. 
From  the  earliest  times  the  labor  demand  also  offered  an  excuse  for 
assisting  the  migration  to  the  Colonies  of  paupers  and  criminals.  It 
is  estimated  that  during  the  eighteenth  century,  before  the  Revolu- 
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tionary  War,  50,000  convicted  criminals  were  deported  to  the  Colonies, 
and,  while  some  may  not  have  been  convicted  for  what  would  be 
regarded  as  criminal  offenses  to-day,  these  figures  probably  do  not 
adequately  represent  the  criminal  element  that  actually  came. 

From  time  to  time  immigration  of  the  character  just  described  gave 
rise  to  such  serious  apprehension  that  various  Colonies  enacted  legis- 
lation designed  to  check  it,  but  those  interested  in  the  traffic  were 
always  able  to  liave  such  legislation  set  aside  by  the  home  Govern- 
ment. Xegro  slavery,  at  one  time  universal  in  the  Colonies,  had,  by 
the  end  of  the  Revolutionary  War,  practically  died  out  in  the  North, 
as  it  had  proved  unprofitable  under  the  conditions  prevailing  there; 
and  the  sentiment  regarding  it  in  the  South  at  that  time  is  well 
shown  by  the  fact  that,  when  the  Constitution  was  adopted,  even 
those  localities  in  the  South  where  negro  labor  was  indispensable 
were  willing  to  agree  to  the  prohibition  of  further  negro  importa- 
tions after  1809.  The  sentiment  against  the  importation  of  white 
redemptioners  also  made  itself  so  strongly  felt  that  the  practice  of 
bringing  in  immigi-ants  and  openly  auctioning  them  off  at  the 
wharf  on  arrival,  to  the  highest  bidder,  had  ceased  by  1820.  The 
"  redemptioner  "  idea,  however,  still  survives  and,  in  a  modernized 
form,  makes  possible  a  large  proportion  of  our  immigration  of  to-day. 
Negro  slavery  has  gone  out  of  vogue,  but  under  more  modern  methods 
Massachusetts  is  to-day  still  importing  negro  servants  and  agricul- 
tural laborers  from  the  West  Indies  and  Africa.  So,  also,  with  all 
our  elaborate  legislation  and  bureaucratic  surveillance,  the  stream  of 
paupers  and  criminals  has  never  been  stopped. 

The  immigration  which  began  after  the  War  of  1812  and  reached 
its  culmination  in  the  fifties  may  be  regarded  as  reflecting  a  growing 
appreciation  of  the  opportunities  which  this  country  offered  to 
various  elements  of  the  population  of  •northwestern  Europe,  but  the 
magnitude  which  it  attained  was  none  the  less  due  to  an  awakening 
to  the  commercial  profits  to  be  derived  from  a  traffic  in  emigrants 
and  the  development  of  new  methods  of  exploiting  it.  Increasing 
exports,  particularly  of  cotton,  served  to  bring  this  country  in  more 
frequent  communication  with  Europe,  and  immigrants  offered  profit- 
able return  cargoes.  The  old  sailing  ship  in  the  forties  got  as  much 
per  head  for  carrying  immigrants  as  the  steerage  rate  on  modern 
liners  to-day,  and  prior  to  1847  it  was  customary  for  the  immigrants 
to  furnish  their  own  food  as  well.  In  fact,  the  profits  of  immigrant 
traffic  in  those  days  made  the  introduction  of  steamships  on  the 
North  Atlantic  a  successful  business  undertaking.  Conditions  at 
that  time  were  also  particularly  favorable  to  emigration  from  the 
parts  of  Europe  with  which  our  trade  relations  were  the  closest. 
Ireland,  in  1750,  had  a  population  of  about  2,000,000.  Before  1840 
it  had  increased  to  8,000,000,  and  emigration,  which  to  a  great  extent 
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meant  assisted  deportation,  offered  the  only  escape  from  starvation. 
All  over  central  Europe  protracted  political  turmoil  and  consequent 
economical  disturbance  had  made  the  population  restless  and  ready 
to  accept  any  proposition  which  promised  a  change.  For  the  greater 
portion  of  the  period  of  which  we  are  speaking  the  means  of  reaching 
this  country  was  supplied  by  sailing  ships,  owned  largely  in  this 
country  by  individuals  or  small  partnerships  lacking  the  resources 
to  ent€r  the  business  themselves  of  soliciting  passenger  patronage. 

Therefore  the  same  system  was  used  in  obtaining  immigrant  car- 
goes as  in  securing  freight.  The  appointed  agents  of  the  ships  at 
European  ports  bargained  for  emigrants  in  bulk  with  individuals 
who  were  led  to  specialize  in  the  business  of  collecting  emigi'ants 
because  of  the  commissions  and  incidental  profits  to  be  derived  from 
the  traffic.  These  "  emigrant  agents,"  as  they  may  be  termed,  stood 
practically  in  the  same  relation  to  the  owners  of  vessels  as  shippers 
of  any  other  portion  of  the  cargo.  With  the  institution  on  a  ticket 
basis  of  a  regular  passenger  service  across  the  ocean,  the  emigrant 
agent  became  a  general  ticket  agent  or  passage  broker  and  his  stajff 
of  field  collectors  subagents.  With  the  introduction  of  tickets  in 
handling  the  traffic  came  also  a  new  device  for  financing,  from  this 
side,  the  emigration  of  people  who  might  be  unable  to  finance  their 
own  emigration,  namely,  the  prepaid  ticket.  This  innovation  was 
followed  by  the  establishment  in  this  country  of  representatives  or 
correspondents  of  European  emigrant  agents,  and  thus  through  a 
process  of  natural  business  development  of  the  old  emigrant  agent 
idea  Europe  has  been  covered  by  collectors  of  emigrants ;  and  in  every 
immigrant  colony  on  this  continent  are  now  to  be  found  collectors 
of  funds  to  make  further  immigration  possible,  both  working  as  parts 
of  the  machinery  of  a  modem  international  commercial  institution 
to  facilitate  migration  or  travel.  Through  a  similar  process  of  busi- 
ness evolution  the  ship  owners  also  have  extended  their  activities  by 
establishing  branch  offices  of  their  own  for  the  sale  of  tickets  and 
by  bringing  independent  passage  brokers  to  accept  an  actual  status  of 
agents.  Both  shipowners  and  emigrant  agents  have  encountered 
governmental  interference.  In  Europe  it  was  early  found  necessary 
to  curb  the  activities  of  "  emigrant  "agents."  In  this  country  the 
existence  of  the  passage  broker  has  been  ignored  and  legislation  con- 
centrated on  the  shipowner  alone. 

The  importance  of  the  part  which  the  commercial  methods  just 
outlined  have  played  in  determining  both  the  quantity  and  the 
character  of  our  immigration  can  not  be  overestimated.  The  very 
basis  of  an  intelligent  understanding  of  the  kind  and  proportions 
of  our  more  recent  immigration  is  a  clear  realization  of  the  fact 
that  the  cheaper  class  of  steamships'  patronage  is  still  secured  on 
the  old  emigrant-agent  principle,  through  persons  who  stand  in  a 
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relation  to  the  steamship  companies  analogous  to  that  of  Cook's 
agency  with  its  tourist  travel,  and  that,  to  paraphrase  a  familiar 
advertisement,  one  can  at  any  time  go  into  the  ticket-office  annex 
of  a  saloon  in  a  foreign  colony  in  this  countiy  and  on  payment  of  a 
fixed  tariff  rate  arrange  to  have  anybody  in  Europe  collected  and 
delivered  anywhere  in  this  country. 

AVhat  the  conduct  of  the  immigrant  traffic  in  the  earlier  days  lacked 
in  the  way  of  business  organization  was  to  some  extent  made  up  by 
freedom  from  effective  legal  interference.  An  emigrant  agent  might 
bargain  with  European  municipal  authorities  to  clean  out  an  alms- 
house or  insane  asylum,  knowing  that  the  shipowner  could  accept 
the  inmates  as  a  profitable  cargo.  A  conspicuous  proportion  of  the 
immigration  for  the  20  years  preceding  1855  was  of  this  character, 
or  worse,  and  became  an  immediate  burden  on  the  communities  where 
it  went.  Moreover,  during  this  period  immigration  spread  over  the 
country  a  succession  of  serious  epidemics,  producing  a  popular  fear, 
which  still  survives,  of  the  disease-spreading  possibilities  of  a  newly 
arrived  immigrant.  A  reminder  of  one  phase  particularly  of  the 
conditions  of  travel  in  old  immigrant  ships  is  found  in  an  inscrip- 
tion on  a  stone  in  an  old  immigrant  burying  ground  in  the  out- 
skirts of  Montreal,  which  reads :  "  To  preserve  from  desecration  the 
remains  of  6,000  immigrants  who  died  from  ship  fever  A.  D.  1847-^8." 

Yet  in  spite  of  the  commercial  greed  and  dishonesty,  the  disease, 
misery,  degradation,  and  poverty  which  were  associated  with  the 
immigration  for  the  30  years  preceding  the  Civil  War,  it  probably 
contained  a  greater  proportion  than  ever  before  or  since  of  people 
equipped  financially  and  otherwise  to  take  advantage  of  the  oppor- 
tunities which  this  country  afforded.  But  the  great  majority  of 
those  who  came  at  that  time  and  who  were  able  and  willing  to  work 
found  immigration  a  profitable  venture,  because  of  the  demand  for 
cheap  unskilled  labor  in  the  industrial  development  of  the  country 
which  was  then  going  on.  Notwithstanding  the  incentives  to  emi- 
gration which  prevailed  in  Europe,  we  can  seen  immigration  then 
as  now  fluctuating  from  time  to  time  with  the  varying  degrees  of 
industrial  activity  here. 

With  the  outbreak  of  the  Civil  War  immigration  nearly  ceased, 
but  before  the  close  of  the  war  had  begun  to  revive,  and  was  tending 
to  increase  annually  when  the  industrial  depression  in  the  seventies 
again  brought  it  to  a  stop. 

In  1880  a  large  emigration  from  Europe  suddenly  made  its  ap- 
pearance and,  owing  to  a  tremendous  movement  from  Germany, 
quickly  surpassed  in  numbers  anything  that  this  country  had  hitherto 
experienced.  At  first  it  came  almost  entirely  from  the  countries 
from  which  immigration  came  from  1840  to  1860,  and  back  of  it 
we  find  in  those  countries  a  repetition  of  the  same  conditions  which 
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acted  as  an  incentive  to  emigration  at  the  period  mentioned,  with  a 
new  feature — cheap  ocean  rates — added.  The  steamship  companies 
which  had  displaced  the  owners  of  sailing  ships  in  the  Atlantic  pas- 
senger trade  were  engaged  with  one  another  in  a  war  of  extermina- 
tion. Rates  fell  as  low  as  $10,  probably  more  than  half  of  which  at 
times  went  to  emigrant  agents  in  commissions. 

In  this  decade  we  first  see  immigrants  from  Russia,  Austria- 
Hungary,  and  Italy  appearing  in  noteworthy  numbers.  This  was 
not  due  to  a  natural  expansion  of  the  small  immigration  that  had 
for  years  been  coming  from  the  countries  named.  The  new  move- 
ment was  composed  in  the  main  of  an  entirely  different  type  of  peo- 
ple from  those  who  had  hitherto  come  from  the  countries  men- 
tioned, and  marks  a  new  feature  in  the  development  of  methods  for 
supplying  a  certain  demand  for  labor  in  this  country. 

The  Civil  War  not  only  stopped  immigration,  but  it  either  killed 
or  crippled  for  life  about  1,000,000  of  the  able-bodied  male  inhabi- 
tants of  the  country.  Moreover,  its  demoralizing  influences  gave  a 
strong  impetus,  at  least,  to  the  formation  of  the  tramp  habit.  After 
the  war  the  dearth  of  unskilled  labor  began  to  be  acutely  felt,  and 
attention  was  directed  toward  artificial  methods  of  increasing  the 
supply.  Still  further  incentive  to  seek  new  sources  of  supply  was 
furnished  by  the  strikes  and  labor  riots  which  prevailed  so  exten- 
sively in  this  country  in  the  seventies.  Some  experience  had  already 
been  gained  in  methods  of  this  sort.  The  Pacific  coast,  which  had 
failed  to  receive  the  full  benefit  of  the  immigi-ation  prior  to  the  war, 
had  resorted  to  the  importation  of  Chinese,  but  the  methods  which 
characterized  this  traffic  and  apprehension  as  to  the  effect  of  the 
immigration  itself  brought  about  legislation  which  finally  resulted, 
in  1882,  in  altogether  prohibiting  the  admission  of  Chinese  laborers. 
Labor  employers  accordingly  turned  their  attention  toward  Europe, 
and  the  first  important  results  were  due  to  a  system  put  into  suc- 
cessful operation  by  Pennsylvania  mine  owners  and  manufacturers 
of  importing  Poles  and  Slovaks  under  contracts  entered  into  with 
the  laborers  themselves  prior  to  arrival.  The  successful  operation  of 
this  scheme  accounts  for  the  sudden  prominence  of  the  immigration 
of  the  Slavs  from  Russia  and  Austria-Hungar}^  in  the  eighties. 

The  system,  however,  aroused  the  opposition  of  the  labor  organiza- 
tions of  the  country,  and  legislation  designed  to  suppress  it  was 
passed  in  1885,  1887,  and  1888.  About  the  same  time,  Southern 
Italians  began  to  be  brought  in  for  railroad-construction  work,  under 
the  so-called  Italian  padrone  system,  the  essential  feature  of  which 
is  the  elimination  of  any  knowledge  on  the  part  of  the  immigrant  as 
to  who  his  future  employer  will  be,  the  immigrant  coming  virtually 
consigned  to  an  individual  whom  the  immigrant  has  selected  as  his 
financial  agent  and  broker  to  dispose  of  his  labor,  and  who  has  prob- 
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abl}'  either  directly  or  indirectly  made  the  immigrant's  coming 
financially  possible.  With  three  notable  exceptions,  viz,  the  Jews, 
the  Russian-Germans,  and  the  Armenians,  some  special  adaptation 
of  one  or  the  other  of  these  schemes  is  accountable  for  the  rise  into 
numerical  importance  of  the  racial  elements  from  southeastern  Eu- 
rope and  western  Asia  which  since  then  have  come  to  constitute  two- 
thirds  of  our  total  immigration.  The  immigration  from  Greece  which 
sprang  into  prominence  in  the  nineties  is  due  to  the  importation  of 
fruit  peddlers  under  a  species  of  contract  which  amounted  to  servi- 
tude. Somewhat  later,  and  until  checked  by  special  legislation,  small 
Greek  boys  were  imported  to  work  in  shoe-shining  establislmients 
under  a  similar  system  of  bondage.  The  Syrian  immigration,  which, 
since  the  World's  Fair,  in  1893,  has  spread  over  this  hemisphere  from 
Labrador  to  Patagonia,  has  been  recruited  in  practically  the  same 
way.  But  the  modern  labor  supply  of  American  labor  employers 
has  been  obtained  in  the  main  through  improvements  on  the  Italian 
padrone  idea,  and  to  such  improvement,  the  methods  of  enforcing 
our  laws  prohibiting  the  direct  importation  of  labor  have  in  no  small 
measure  contributed.  Under  the  more  highly  developed  phases  of 
latter-day  methods  the  immigrant  comes,  apparently  as  a  free  agent, 
and  nominally  destined  to  the  care  of  a  relative,  real  or  fictitious, 
but  actually  consigned  to  a  labor  broker  who  has  acted  in  conjunction 
with  collectors  abroad  in  making  the  immigrant's  coming  possible. 

The  certainty  that  a  quick  market  for  the  immigrant's  labor  exists 
makes  it  a  profitable  financial  venture  for  some  one  to  advance  the 
prospective  immigrant  the  cost  of  his  migration,  to  be  repaid  from 
future  wages  at  an  usurious  rate  of  interest;  but  neither  the  broker 
nor  the  immigrant  may  know,  in  advance  of  the  latter's  arrival,  just 
where  he  is  going  to  be  placed  at  work.  The  replacement  of  the  old 
agreement  between  prospective  immigrant  and  future  emploj^er  idea 
by  some  form  of  this  scheme  served  rapidly  to  augment  the  migra- 
tion of  Poles  and  Slovaks  and  to  extend  the  movement  to  the  Lithua- 
nians, the  Magyars,  and,  within  the  past  few  years,  to  the  orthodox 
Russians.  In  a  particularly  efficient  form  this  scheme  brought  about 
the  Croatian  immigration  which  rapidly  came  into  prominence  in  the 
nineties.  From  then  on,  with  some  variations  and  improvements, 
the  system  has  been  applied  successively  to  the  different  nationalities 
to  the  eastward,  and  has  recently  shown  marked  results  in  the  Turk- 
ish Empire.  It  was  only  a  few  years  ago  that  an  immigration  of  the 
Bulgarians  and  Greeks  of  European  Turkey  began  to  be  worked  up 
in  this  way,  to  supplant,  on  railroad-construction  work  in  the  Middle 
West,  the  Italians  who  were  joining  labor  unions  and  demanding 
higher  wages. 

The  sudden  industrial  depression  which  followed  the  financial 
panic  in  1907  caught  those  in  this  country  who  had  been  handling 
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this  sort  of  labor  with  consignments  that  had  already  been  started 
from  Europe  when  the  panic  occurred.  As  a  result,  during  the 
winter,  hundreds  of  these  newly  arrived  Turks.  Bulgarians,  and 
Greeks  became  public  charges  in  the  communities  they  happened  to 
reach,  and  the  investigations  by  the  Bureau  of  Immigration  which 
followed  fully  disclosed  the  methods  by  which  this  immigration  had 
been  brought  about.  With  the  return  of  industrial  activity,  how- 
ever, this  type  of  immigrants  reappeared  in  increasing  numbers, 
New  fields  for  their  labor  were  also  found.  The  Mohammedan  Turks 
and  Albanians  of  European  Turkey  joined  in  the  movement.  From 
European  Turkey,  the  movement  has  rapidly  spread  to  the  Turks 
of  Asiatic  Turkey,  and  from  the  Turks  to  the  Kurds.  Induced  by 
somewhat  different  methods,  an  immigration  of  Tcherkese  and  Ochet'^ 
chenes  has  also  made  its  appearance. 

In  seeking  new  sources  of  labor,  we  are  now  at  the  threshold  of 
Persia,  where  present  political  and  economic  conditions  are  ripe  for 
a  wholesale  emigration,  the  vanguard  of  which  has  already  started, 
making  use  of  the  Russian  railway  enterprises  in  the  Caucasus,  and 
thence  following  well-established  emigrant  routes  across  Europe. 

In  this  immigration  from  eastern  Europe  and  western  Asia,  which 
has  come  into  existence  in  the  last  25  years  we  find,  as  previously 
mentioned,  but  three  elements  of  numerical  importance,  whose  com- 
ing was  not  started  as  the  result  of  efforts  to  obtain  a  new  labor 
supply  for  the  American  market.  The  exceptions  are  the  Russian 
Germans,  the  Jews,  and  the  Armenians.  The  first  are  the  descend- 
ants of  Germans  who  were  induced  by  Catharine  II  to  settle  in  south- 
eastern Russia  in  considerable  numbers  about  125  years  ago.  They 
come  chiefly  from  the  Governments  of  Kherson,  Saratof,  and  Samara. 
They  are  in  the  main  farmers  and  landowners,  and  are  looking  for 
new  land  and  more  of  it  than  the}''  can  now  find  purchasable  at  home. 
They  come  with  well-defined  plans  as  to  the  general  region  where 
they  intend  to  settle,  and  are  usually  prepared  to  buy  land  at  once, 
but  never  until  after  they  have  seen  it.  Just  now  they  are  favoring 
Oklahoma.  California,  and  the  Canadian  Northwest. 

In  the  case  of  both  the  Jews  and  the  Armenians  we  see  a  people 
well  differentiated,  not  only  by  easily  recognizable  racial  physical 
characteristics,  from  the  general  population  of  the  countries  whence 
they  come,  but  by  distinctive  mental  traits,  by  a  religious  organiza- 
tion, and,  with  few  exceptions,  by  a  language  of  their  own.  Their 
separateness  has  been  further  accentuated  by  their  insistence  upon 
special  recognition  and  privileges  from  the  political  governments 
of  the  nations  where  they  are  found.  Chiefly  by  means  of  their 
religious  organizations,  both  have  continuously  maintained  a  con- 
spicuous degree  of  intellectual  culture  dating  back  to  the  ancient 
oriental  civilizations  of  which  they  are  the  modern  representatives. 
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In  intellectual  capacity,  in  thrift,  enterprise,  and  mechanical  skill 
they  are  decidedly  superior  to  the  average  of  the  general  population 
which  surrounds  them.  By  their  use  of  those  qualities  they  have, 
however,  aroused  popular  animosity  and  created  a  belief  that  they 
constitute  a  detriment  to  the  general  economic  welfare.  As  a  result, 
their  emigration  in  both  instances  has  been  encouraged  by  the  domi- . 
nant  political  powers  of  the  countries  where  they  were  living  and 
has  been  favored  and  assisted  as  a  philanthropic  and  religious  duty 
by  adherents  in  this  country  to  the  same  religious  organizations.  The 
real  exodus  of  the  Jews  to  this  country  from  eastern  Europe  dates 
back  to  one  of  the  periodic  waves  of  popular  resentment  that  mani- 
fested itself  in  Europe  about  25  years  ago,  and  emigration  on  the 
large  scale  which  followed  was  due  to  organized  assistance  to  the 
movement  on  the  part  of  philanthropic  Jews  elsewhere  and  to  the 
financial  resources  supplied  by  the  Baron  de  Hirsh  fund. 

The  immigration  of  Armenians  which  appeared  in  the  nineties  fol- 
lowed in  like  manner  an  outbreak  against  them  on  the  part  of  the 
Turks,  and  was  likewise  made  possible  by  the  interest  awakened  in 
Christian  organizations  in  Europe  and  this  country  and  by  the  direct 
financial  assistance  which  the  organizations  supplied.  In  both  these 
instances,  however,  charitable  assistance  has  long  since  ceased  to  be 
an  important  factor  in  maintaining  immigration. 

In  whatever  way  the  immigration  of  any  people  may  first  be 
started,  as  each  new  arrival  finds  profitable  employment,  the  latter 
being  judged  by  his  previous  standard  of  living,  the  proceeds  of  his 
labor  are  utilized,  like  an  endless  chain,  to  make  the  coming  of 
relatives  or  friends  financially  possible.  Even  in  the  case  of  people 
whose  migration  first  appears  as  a  virtual  importation  of  a  new 
labor  supply,  the  role  which  organized  commercial  methods  of  im- 
portation may  continue  to  play  is  soon  obscured  by  the  extent  to 
which  newcomers  represent  individual  instances  of  financial  aid  on 
the  part  of  relatives  or  friends  already  domiciled  here. 

Modern  immigration  is,  in  fact,  financed  by  this  country.  Varying 
with  different  years  and  different  seasons  of  the  year,  from  65  to  85 
per  cent  of  our  total  alien  arrivals,  at  a  very  conservative  estimate, 
come  either  on  prepaid  tickets  or  on  tickets  purchased  in  Europe  and 
Asia  with  money  which  has  come  from  this  country.  Likewise,  in- 
stead of  being  an  asset,  the  money  which  the  immigrant  shows  to  the 
immigration  officials  on  his  arrival  is  much  more  likely  to  represent 
a  personal  liability  to  hamper  his  industrial  independence.  There 
are  good  reasons,  which  I  can  not  take  time  to  explain,  why  compiled 
official  immigiation  statistics  do  not  disclose  this  true  state  of  affaii'3. 

Nor  does  any  new  element  in  immigration  remain  long  exclusively 
identified  with  some  restricted  industrial  field  which  may  first  have 
engaged  its  attention.    Marked  growth  in  the  immigi-ation  of  any 
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particular  nationality  or  race  has  always  followed  the  discovery  of  its 
ability  to  compete  in  other  occupations  which  have  hitherto  been  car^ 
ried  on  by  older  elements  of  our  population.  The  entrance  into  such 
occupations  of  a  new  immigrant  type  has  tended  to  be  followed  by 
the  disappearance  of  the  people  previously  employed  in  the  occupa^ 
tjons  concerned. 

In  so  far  as  the  previous  labor  supply  may  have  been  derived 
from  an  immigration  of  an  older  type,  that  immigration  is  checked. 
That  portion  of  our  permanent  population  which  disappears  from 
the  field  is  supposed  to  die  out  or  to  pass  on  to  something  higher  in 
the  economic  scale.  To  a  certain  extent  this  supposition  is  correct. 
The  rapidity  of  the  industrial  development  of  the  country  has  thus 
far  offered  exceptional  opportunity  for  this  latter  process  to  take 
place.  But  there  has  always  been  a  certain  proportion  of  our  older 
population  that  has  been  thus  supplanted  in  the  occupations  with 
which  it  has  been  identified,  and  has  failed  to  rise  in  the  economic 
scale.  Inefficiency  of  the  nominal  labor  supply  of  the  country  has 
also  furnished  one  of  the  strongest  inducements  to  bring  in  new  immi- 
grant labor.  We  have  been  long  familiar  with  elements  of  our 
population  which  are  unwilling  or  physically  unable  to  continue  the 
humble  toil  of  their  immigrant  progenitors,  and  yet  have  never  risen 
to  anything  else  of  a  useful  character. 

One-third  of  our  immigration  to-day  is  made  up  of  the  very  same 
European  stock  that  has  taken  part  in  the  development  of  this  coun- 
try since  the  earliest  days  of  its  history.  Two-thirds  of  our  present- 
day  immigration  is  composed  of  nationalities  and  races  that  until 
within  the  last  25  years  have  furnished  at  the  most  but  an  insignifi- 
cant proportion  of  our  population.  Those  of  us  who  are  brought  into 
daily  contact  with  this  newer  immigration  know  that  the  nationalities 
and  races  represented  therein  vary  in  certain  general  characteristics. 
We  also  know  how  much  different  individuals  of  the  same  nationality 
or  race,  even  from  the  same  locality  and  social  stratum,  vary  in 
physical  strength  and  mental  capacity,  in  intelligence,  thrift,  and 
standards  of  morality.  In  every  such  nationality  and  race  we  are 
constantly  meeting  people  of  the  humbler  class  whose  personal  quali- 
ties we  can  not  help  contrasting  with  those  of  individuals  of  the 
older  immigrant  type,  to  the  disadvantage  of  the  latter.  There  will 
occur  to  ahnost  anybody  numerous  instances  where  individuals  of 
every  nationality  or  race  represented  in  this  new  immigration  have 
shown  abundant  proof  of  their  ability  to  take  care  of  themselves 
after  arrival.  But  to  a  considerable  extent  this  immigration  has 
been  furnishing  social  problems  in  the  countries  it  has  left.  In  our 
daily  official  duties  we  come  to  know,  as  belonging  to  a  normal  human 
adult  type,  the  individual  who  can  not  count  to  20  every  time  cor- 
rectly; who  can  tell  the  sum  of  2  and  2,  but  not  of  9  and  6;  name 
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the  days  of  the  week,  but  not  the  months  of  the  year;  who  knows 
that  he  has  arrived  at  New  York  or  Boston,  as  the  case  may  be,  but 
does  not  know  the  route  he  followed  from  his  home,  or  how  long  it 
took  to  reach  here;  who  says  he  is  destined  to  America,  but  has  to 
rely  on  showing  a  written  address  for  further  particulars;  who 
swears  he  paid  his  own  passage,  but  is  unable  to  tell  what  it  cost; 
?ind,  at  the  same  time,  shows  an  order  for  railroad  transportation 
to  destination  prepaid  in  this  country. 

Wliile  physically  this  individual  may  not  be  open  to  reasonable 
•criticism,  on  the  other  hand,  we  are  equally  familiar  with  another 
type  in  which  mental  activity  is  associated  with  glaring  stigmata 
t)f  physical  degeneration. 

As  a  matter  of  fact,  we  do  not  know  yet  the  part  that  the  great 
bulk  of  this  immigration  which  has  sprung  into  existence  during 
the  last  25  years  is  going  to  play  in  the  future  of  the  country.  To  a 
great  extent  neither  these  immigrants  nor  their  American-born  chil- 
dren have  yet  reached  a  stage  of  economic  security.  They  have  put 
in  their  appearance  at  a  period  of  our  development  when  unutilized 
catural  resources  of  the  country  have  become  almost  a  negligible 
■quantity.  The  industries  which  they  have  found  open  to  them  have 
often  constrained  them  to  live  in  an  environment  unfavorable  to 
their  physical  well-being.  Temperamental  qualities,  lack  of  mechani- 
cal aptitude  and  of  physical  strength  impose  limitations  on  their 
ability  to  enter  the  more  desirable  productive  occupations  to  a  far 
greater  degree  than  in  the  case  of  western  European  immigrants. 
In  their  individual  efforts  to  rise  in  the  economic  scale  they  are 
ineeting  much  keener  competition  than  the  earlier  immigrants  ever 
encountered.  In  those  fields  of  industrial  activity  where  they  have 
succeeded  in  establishing  themselves  they  will  soon  have  to  meet  also 
the  competition  of  the  western  Mohammedan  Asiatics,  who  are  now 
following  close  on  their  heels.  This  competition  has,  as  a  matter  of 
fact,  already  begun.  On  its  outcome  the  ethnical  as  well  as  the 
economic  results  of  our  immigration  for  the  last  25  years  will  depend. 


SOME  THOUGHTS  ON  SANITARY  QUESTIONS  CONCERNING  THE 
IMMIGRANT  IN  HIS  HOME  COUNTRY  AND  IN  THE  UNITED 
STATES    OF    AMERICA. 

Dr.  Jean  Constas,  Washington,  D.  C. 

The  question  of  immigration  has  been  and  continues  to  be  one  of 
the  most  vital  importance  and  a  problem  most  difficult  of  solution. 
A  great  deal  has  been  said  and  accomplished  of  late  for  the  comfort 
und  general  uplift  of  the  immigrant;  yet,  notwithstanding  the  estab- 
lishment of  educational,  missionary,  and  labor  bureaus  and  the  ad- 
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mirable  as  well  as  stringent  sanitary  laws  governing  immigration 
in  this  country,  a  few  suggestions  on  this  important  matter  will  not 
be  amiss.  .  There  is  hardly  anything  in  matters  of  hygiene  that  one 
can  advance  which  on  one  or  another  occasion  has  not  been  suggested. 
Different  views,  however,  upon  one  and  the  same  subject  sometimes 
bring  brilliant  results  which  could  not  have  been  obtained  from  one 
alone. 

I  have  been  in  very  close  contact  with  the*  foreign  element  in  this 
country  for  nearly  six  years,  and  during  this  period  I  have  had  vast 
opportunities  to  closely  observe  and  study  their  hygienic  as  well  as 
their  social  conditions  from  all  points  of  view.  After  due  and  care- 
ful consideration  of  this  matter  I  take  the  liberty  of  offering  to  this 
distinguished  body  the  following  suggestions : 

1.  The  enactment  of  laws  by  all  nations,  especially  those  concerned 
in  the  immigration  to  the  United  States  of  America,  which  will  com- 
pel each  immigrant  to  undergo  a  thorough  physical  examination  by 
one  of  the  physicians  of  his  community,  who  shall,  before  his  de- 
parture, furnish  him  with  a  certificate,  which  shall  be  countersigned 
by  the  mayor  or  some  other  municipal  authority.  The  certificate 
should  be  presented  to  the  ticket  agent  of  the  steamship  company, 
as  well  as  to  the  ship's  physician  at  the  time  of  engaging  passage. 

You  can  readily  see  the  advantage  of  such  an  examination.  It  will 
enable  the  physician  in  charge  of  the  immigration  bureau  of  that 
port  to  eliminate  all  those  who  are  physically  as  well  as  mentally 
afflicted.  The  inevitable  injury  to  an  immigrant's  already  impaired 
health  that  would  result  from  traveling  to  so  distant  a  country,  where 
environment  and  climatic  conditions  are  so  different,  will  thus  be 
avoided.  It  will  spare  his  countrymen  on  this  side  of  the  world 
trouble  and  expense;  it  will  facilitate  the  work  of  immigration  offi- 
cials in  this  country;  and  it  will  save  the  Government  a  great  sum, 
for  the  sick  immigrant  will,  of  necessity,  become  a  public  charge. 

2.  That  all  steamship  companies  should  be  furnished  with  booklets 
written  in  all  European  languages,  also  in  Turkish  and  Syrian,  for 
distribution  among  immigrants  on  board  ship.  Such  circulars  should 
contain  the  main  sanitary  rules  and  regulations,  written  in  the  sim- 
plest and  least  technical  manner,  together  with  some  instructions  on 
the  fundamental  principles  of  personal  hygiene. 

It  is  a  matter  of  common  knowledge  that,  on  a  long  voyage,  like 
the  one  across  the  ocean,  one's  desire  for  reading  is  very  great,  and 
the  immigrant  will  most  eagerly  read  whatever  book  or  printed 
matter  he  lays  his  hand  on.  Circulars,  therefore,  or  booklets,  con- 
taining a  digest  of  the  principal  sanitary  rules  and  regulations  in 
America,  written  in  his  own  language,  will  be  practically  committed 
to  memory  by  the  time  the  voyage  is  ended. 
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3.  Immigrants  who  come  iu  contact  with  typhoid-fever  patients 
should  be  detained  in  the  same  way  as  those  who  have  been  in  con- 
tact with  other  contagious  diseases,  and  should  receive  antityphoid 
vaccine.  Also,  those  coming  in  contact  with  epidemic  cerebrospinal 
meningitis  should  be  detained  for  a  longer  period  than  heretofore. 

4.  On  landing  in  America,  another  class  of  circulars  and  pam- 
phlets written  in  all  European  languages,  as  well  as  in  Turkish  and 
Syrian,  should  be  distributed  among  the  immigrants.  These  circulars 
and  pamphlets  should  contain  the  sanitary  laws  existing  in  this 
countr}',  with  directions  as  to  their  observance,  and,  above  all,  the 
statement  that  fine  and  imprisonment  are  imposed  as  penalties  for 
disobedience. 

5.  It  should  be  the  duty  of  the  health  oiBcer  and  his  assistants  to 
post,  in  the  most  conspicuous  place  in  the  houses  where  aliens  live, 
placards  or  notices  written  both  in  English  and  their  own  language. 
These  notices  will  contain  the  principal  sanitary  regulations,  as  well 
as  the  laws  of  personal  hj^giene,  emphasizing  that  the  rules  therein 
should  be  strictly  observed,  and  that  any  violation  of  them  will  be 
considered  a  misdemeanor  punishable  by  fine  and  imprisonment. 

6.  That  fly  screens  should  be  furnished  at  cost,  by  the  village,  town, 
or  city  authorities,  to  persons  unable  to  purchase  them  in  the  shops. 

How  many  of  the  physicians  who  attend  immigrants  living  in 
tenements  and  alleys  have  shuddered  at  the  sight  of  the  great  swarms 
of  flies  completely  covering  the  tender  eyes  and  mouths  of  little 
babies!  As  for  the  milk  bottle,  if  the  baby  were  so  unfortunate  as 
to  be  fed  from  one,  it  would  remind  us  of  the  hideous  spectacle  of 
ravens  and  other  rapacious  birds  blackening  the  sky  above  and  about 
a  mass  of  carrion  by  the  roadside.  Is  there  anyone  in  this  great 
gathering  who  can  fail  to  see  the  untold  harm  done  to  these  innocent 
and  helpless  infants?  I  am  sure  that  the  distribution  of  screens 
among  the  poor  at  a  nominal  price  is  as  important  and  imperative 
as  any  other  means  for  the  protection  and  care  of  the  baby,  and  for 
the  prevention  of  the  spread  of  infection  and  contamination  through 
that  relentless  foe  of  humanity,  the  fly. 

7.  That  the  health  officer  or  his  assistants  should  in  the  very  be- 
ginning see  that  the  law  is  carried  out  to  the  letter,  for  the  slightest 
oversight  at  this  time  will  greatly  increase  the  difficulties  of  his 
task  in  the  future.  Once  the  immigi'ant  realizes  that  he  must  obey 
the  law  he  will  most  surely  do  so. 

8.  That  all  reputable,  licensed,  nonadvertising  physicians  should 
be  invested  with  sufficient  authority  to  enable  them,  if  necessary,  to 
enforce  the  sanitary  laws.  Unless  such  cooperation  between  physi- 
cians and  health  officers  exists  I  am  afraid  that  all  other  efforts  will 
be  of  but  little  avail.     Physicians  attending  aliens  can  accomplish 
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more  in  hygiene  and  sanitary  matters  than  any  other  person  or 
society. 

5^.  That  it  shall  be  the  duty  of  the  physician  who  treats  immigrants 
always  to  endeavor  to  kindly  and  persuasively  instruct  his  patients 
and  their  friends  in  all  matters  pertaining  to  sanitation  and  personal 
hygiene. 

He  should  explain  the  object  of  the  screens.  He  should  impress 
upon  his  patients  the  way  diseases  are  spread  by  promiscuous  ex- 
pectoration. He  should,  as  practicably  as  possible,  explain  to  them 
how  mosquitoes  and  their  allies,  the  flies,  carry  the  most  dangerous 
diseases.  He  should  bj^  all  means  attempt  to  explain  to  them  that 
closed  windows  and  lack  of  fresh  air  weaken  and  predispose  the  body 
to  disease;  that  too  many  sleeping  in  one  room  poison  one  another; 
that  if  they  keep  their  babies  in  the  so-called  living  room,  where  so 
many  are  smoking  and  talking  loudly,  their  offspring  will  become 
physically  as  well  as  morally  deteriorated.  He  should  endeavor  to 
abolish  the  erroneous  idea  prevalent  among  most  of  them  that  bath- 
ing is  the  forerunner  of  all  colds  and  diseases  of  the  chest.  In  other 
words,  he  should  be  ever  ready  to  help  them  carry  out  at  least  the 
principal  sanitary  and  personal  hygienic  rules.  On  the  other  hand, 
he  should  impress  upon  his  patients  and  their  companions  that  al- 
though he  is  their  medical  adviser  and  friend,  yet  he  is  also  a  health 
officer,  responsible  for  their  faults,  and  that  it  is  his  duty  to  enforce 
the  law  when  occasion  arises.  In  my  six  years'  experience  among 
almost  all  classes  and  nationalities  of  foreigners  in  this  country,  I 
have  in  but  few  instances  seen  a  person  commit  a  second  time  an 
offense  for  which  he  was  punished  once. 

10.  Monthly  or  semimonthly  illustrated  lectures  on  sanitary  mat- 
ters should  be  given  right  in  the  immigrants'  quarters;  these  will  be 
of  vast  benefit  and  help  to  physicians,  as  well  as  to  health  officers,  in 
carrying  out  their  most  arduous  work  among  the  immigrants. 

All  we  need  is  but  a  little  time  in  order  to  familiarize  ourselves 
with  the  mode  of  living  of  "  the  other  half,"  and  to  sj^stematize  our 
methods  of  instruction,  and  the  task  will  not  be  so  difficult  as  it 
appears. 

The  percentage  of  tubercular  cases  in  Greece,  as  far  back  as  25 
ypars  ago,  was  almost  insignificant;  whereas  since  the  immigration 
of  Greeks  to  this  country  began  the  percentage  is  appalling.  The 
Greek  authorities  were  recently  so  alarmed  that  they  began  to  con- 
sider the  matter  very  seriously.  There  is  already  one  hospital  for 
tubercular  patients  in  operation,  and  a  second  of  the  kind  is  under 
construction.  Fifty  per  cent  of  the  tubercular  patients  in  Greece  are 
people  who  have  lived  in  this  country.  The  death  rate  among  those 
who  have  returned  home  to  seek  the  restoration  of  their  lost  health  is 
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excessive;  nearly  40  per  cent  died.  Aside  from  this,  the  spread  of 
tuberculosis  among  the  relatives  of  the  patients  is  embarrassing  the 
Government  of  Greece  to  a  high  degree.  Venereal  and  skin  diseases 
(principally  the  former)  are  two  other  scourges  which  show  an 
alarming  percentage. 

Nearly  one-third  of  the  immigrants  afflicted  with  various  diseases 
have  become  public  charges  to  this  country  and  the  cause  of  the  ut- 
most embarrassment  to  the  various  Greek  communities  here;  for 
the  Greeks  in  America  feel  it  to  be  their  duty  to  provide  and  care 
for  the  sick.  The  prevalence  of  rickets  and  various  intestinal  troubles 
among  their  offspring,  who  are  to  be  reckoned  among  the  Americans 
of  the  future,  is  another  matter  worthy  of  notice  and  consideration. 
There  is  no  doubt,  in  my  opinion,  that  a  practical  and  more  system- 
atic application  of  the  laws  governing  sanitation  and  personal  hygiene 
among  these  people  and  the  native  American  poor  will  bring  the 
greatest  results. 

It  is  practical  hygiene  that  we  want  for  the  masses.  We  must  look 
to  the  earnestness  and  diligence  of  conscientious  physicians  practic- 
ing among  these  people  for  the  best  results.  Only  by  means  of  the 
hearty  cooperation  of  the  latter  with  the  health  officer  will  the  sani- 
tary  laws  be  respected  and  observed. 

The  money  spent  and  the  S3^stematic  work  done  for  the  civiliza- 
tion and  Christianization  of  our  savage  brethren  in  Africa  and  else- 
where is  a  great  thing.  But  it  is  equally,  if  not  more,  important  and 
humanitarian  that  a  portion  of  the  money  thus  spent  be  utilized  for 
the  uplift  and  care  of  the  body  and  mind  of  our  neighbor  next  door. 
Let  us  not  forget  the  scriptural  injunction  that  "  the  body  is  the 
temple  of  the  Holy  Ghost";  consequently,  it  must  be  pure  and  holv. 


TWIN   NAVIGATION;   THE   MEANS   OF   SAFEGUARDING  LIFE   AND 
SECURITIES   ON   SEA. 

Dr.  Miguel  Beccebeo  de  Bengoa,  Uruguay. 

The  terrible  catastrophe  which  has  taken  place  in  the  North  Sea 
has  attracted  the  attention  of  all  men  and  of  all  nations,  following 
that  profound  consternation  which  invades  society  whenever  an  event 
of  this  kind  shocks  the  highest  sentiments  of  mankind. 

One  and  all  of  those  astonished  at  the  gigantic  proportions  of  the 
disaster,  which  is  being  commented  upon  by  the  press  of  the  whole 
world,  having  recovered  from  the  first  shock,  unfailingly  ask  them- 
selves what  the  cause  of  such  an  awful  disaster  is ;  why  such  misfor- 
tunes assume  the  magnitude  which  they  do;  why  the  despair  of  the 
actors  is  so  shameful  and  unheard  of,  who,  at  midnight  and  in  the 
midst  of  dazzling  splendor,  are  driven  to  blow  out  their  brains  in  the 
face  of  the  justifiable  despair  created  by  the  idea  of  a  sure  death. 
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In  contrast  with  the  regal  embellishments  of  the  cabins,  the 
brilliant  decorations  of  the  large  halls,  the  kingly  presentations  of 
all  things  that  please,  all  that  make  for  enjoyment,  are  the  fragile  and 
miserable  means  of  salvation  which  the  steamship  companies  put  at 
the  service  of  passengers ;  as  if,  when  a  ship  is  built,  they  looked  only 
after  the  pleasures,  without  thinking  of  the  danger,  and  imagined 
calm  seas  and  everlasting  happiness,  without  a  care  for  the  hurricanes 
of  adversity. 

Then  the  unskillfulness  of  a  captain  in  a  fight  against  the  elements 
causes  the  beautiful  craft  to  founder,  and  to  carry  to  the  depths  of  the 
ocean  the  gold,  diamonds,  and  all  the  life  that  floated  proudly,  pro- 
pelled by  prosperous  fortune. 

Pleasures  seduce  man  and  he  forgets  his  grief.  He  thinks  more  of 
happiness  than  of  misfortune.  He  is  more  interested  in  the  sweetness 
of  life  than  in  its  continuation.  This  is  why  one  must  preserve  that 
predilection  for  what  is  agreeable,  at  the  same  time  causing  the  dis- 
appearance of  all  moments  of  bitterness;  we  must  efface  the  idea  of 
death  without  taking  from  life  its  enchantments;  one  must  impress 
mankind  with  the  idea  that  maritime  disasters  of  the  future  will  not 
be  horrible  and  hopeless. 

Travelers  of  the  future  must  be  taught  that  life  on  the  sea  may  be 
less  dangerous  than  life  on  land,  since  on  the  latter  they  may  die 
from  violence  and  help  arrive  too  late;  but  on  the  sea  they  always 
die  slowly  by  water,  cold,  and  exhaustion  of  physical  energies. 

Once  the  fatal  shock  was  sustained  by  the  vessel  the  shipwrecked 
occupants  of  the  Titanic  remained  more  than  three  hours  on  the  sea 
without  a  sign  of  help  upon  the  horizon,  and  during  that  length  of 
time  1,600  lives  succumbed  to  water,  cold,  and  despair;  but,  thanks  to 
the  marvelous  invention  of  Marconi,  640  souls  live  to  relate  to 
humanity  the  gigantic  proportions  of  that  disaster. 

A  logical  and  important  inference  results  from  these  thoughts,  and 
that  is,  that  if  there  had  been  at  a  short  distance  from  the  ship- 
wrecked vessel  another  ship,  to-day  we  should  have  to  lament  only 
the  loss  of  the  most  beautiful  craft  of  the  present  time,  because  the 
Garpathia  would  have  arrived  in  time  to  stretch  out  her  succoring 
arms  to  one  and  all  of  the  travelers  on  the  Titanic. 

This,  which  at  first  sight  appears  an  evident  truth,  contains  a 
useful  lesson. 

It  shows  that,  since  it  is  hardly  possible  to  avoid  the  loss  of  vessels, 
there  is  a  way,  perhaps  the  only  one,  to  avoid  the  loss  of  life. 

What  is  only  lacking  is  international  legislation  which  would 
create  what  might  be  called  twin  navigation,  establishing  an  agree- 
ment obliging  the  companies  and  the  governments  to  organize  navi- 
gation in  such  manner  that  passenger  steamers  should  always  sail 
teamwise — one  in  sight  of  the  other.     This  could  be  enforced  by  the 
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governments  through  mutual  agreement  should  the  companies  not 
do  so,  or  at  least  in  the  beginning  be  started  bj^  one  company.  In 
the  fii'st  instance,  the  new  navigation  system  could  be  generalized  by 
law;  in  the  second  instance,  by  motives  of  convenience;  and  in  the 
last  instance,  induced  by  competition. 

Up  to  the  present  time,  and  in  spite  of  the  mournful  results  of  this 
practice,  ships  filled  with  passengers  have  plowed  the  seas  destitute 
of  all  protection,  subject  to  all  the  contingencies  of  the  route,  no 
known  reason  meanwhile  existing  to  m,ake  this  dangerous  single 
sailing  indispensable.  Voyages  in  solitude  are  imprudent  and  dan- 
gerous, because  the  calculated  resistance  of  m.echanical  construction 
or  of  organisms  is  opposed  to  the  unknown  powers  and  sometimes  to 
the  infuriated  elements  of  nature. 

Legislators  and  governments  have  always  placed  at  the  service  of 
society  a  series  of  guarantees  for  the  conservation  of  order,  the  main- 
tenance of  life,  and  the  consolidation  of  respect  among  its  constituent 
elements,  and  the  want  of  all  those  things  which  on  land  constitute 
hope  and  faith  in  the  help  and  protection  exchanged  between  men 
makes  disasters  at  sea  the  most  incomprehensible  and  despairing  of 
things;  and  when,  from  whatever  cause,  a  vessel  is  wrecked  with  all 
of  its  occupants,  they  are  surrounded  only  by  the  infinite  solitude 
of  the  slr}'^  and  of  the  seas  and  the  hope  that  chance  may  send  help 
before  water,  cold,  or  despair  have  put  an  end  to  their  lives. 

This  is  why  solitary  sailing  on  the  sea  is  an  incomprehensible  and 
barbaric  custom.  And  since  the  present  means  of  defense  are  impotent, 
as  shown  by  indisputable  facts,  a  form  of  navigation  must  be  adopted 
which  will  guarantee  life,  or  at  least  lessen  danger;  that  will  make 
one  think  of  help  when  misfortunes  occur ;  that  will  strip  from  ship- 
wrecks the  stigma  of  disaster  which  they  at  present  bear,  making  sea 
traveling  as  safe  as  that  on  land. 

All  this  could  be  secured  if  the  governments  dictated  laws  estab- 
lishing twin  navigation,  which  marine  experts  would  know  how  to 
organize  in  a  wise  and  advantageous  manner. 

If  the  Titanic  had  sailed  in  sight  of  her  twin  ship,  to-day  we  would 
not  have  to  lament  the  loss  of  one  single  life. 

If  there  were  commercial  inconveniences  these  would  never  be  so 
important  as  social  conveniences. 

This  alone  ought  to  suffice  to  attract  the  attention  of  governments 
to  this  valuable  proposition. 

THE   POSITIVE   ADVANTAGES. 

Having  roughly  sketched  in  the  former  chapter  the  inconveniences 
and  dangers  of  solitary  sailing  and  pointed  out  the  easy,  practical, 
and  sure  manner  of  averting  catastrophies,  it  remains  now  to  point 
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out  the  practical  part  of  the  problem,  so  as  to  establish  the  fact  that 
twin  navigation,  well  organized,  is  the  only  form  that  in  future  can 
actually  guarantee  life  in  the  solitude  of  the  seas. 

By  making  a  brief  examination  of  the  means  now  in  use  we  see 
tliat  they  can  not,  except  in  very  favorable  cases,  safeguard  the  lives 
of  shipwrecked  persons,  and  that  all  of  them  fail  when  the  means  of 
salvage  are  really  necessary. 

The  life  belts  only  serve  in  cases  when  help  arrives  soon;  on  the 
other  hand,  but  a  few  hours  suffice  for  the  cold  and  the  water  to 
consume  the  physical  energies  of  the  majority  or  all  of  the  ship- 
wrecked.    They  prolong  life  but  do  not  save  it. 

Passengers  of  the  Titanic  with  left  belts  were  picked  up  in  great 
numbers. 

The  lifeboats  are  subject  to  the  same  defects,  having,  moreover, 
the  objection  that  large  waves,  and  even  the  disorder  of  the  ship- 
wrecked persons,  capsize  these  small  craft,  causing  the  death  of  those 
who  thought  themselves  saved.  On  the  surface  of  the  water  in  the 
place  of  the  disaster  boats  have  been  found  abandoned,  which  makes 
it  seem  probable  that  their  occupants  have  drowned. 

And  more,  the  survivors  declare  that  in  order  to  maintain  the 
equilibrium  of  the  boats  they  had  to  witness  the  death  of  many  of 
the  shipwrecked,  and  even  to  cut  off  the  hands  of  some  in  the  water 
who  persisted  in  clinging  to  the  sides  of  the  boats. 

The  unsinkable  ships  very  seldom  have  given  the  wished-for  re- 
sults, for  it  is  not  possible  to  calculate  the  proportions  of  the  dis- 
aster in  order  to  affirm  that  one  compartment  will  be  opened  and 
that  that  branch  will  not  allow  the  sinking  of  the  larger  part  of  the 
ship  or  the  contact  of  the  water  with  the  boilers,  which  brings  the 
explosion  and  the  final  disaster. 

On  the  other  hand,  life  is  impossible  for  more  than  a  few  hours 
even  to  the  strong,  and  impossible  for  the  rest  when  they  have  to 
remain  on  an  inclined  plane  suspended  to  a  rope  or  on  the  top  of  a 
mast  for  an  indefinite  time. 

The  life  belts  and  unsinkable  ships  in  the  most  favorable  cases  only 
serve  their  purpose  of  salvation  for  a  short  time,  and  they  will  not 
give  positive  results  while  single  vessels  exist  at  sea.  At  least  twin 
navigation  would  do  away  with  the  very  gallant  but  horrible  law 
obliging  the  man  to  give  his  place  to  women  and  children,  forcing 
them  to  abandon  their  mothers,  their  wives,  and  children,  adding  to 
the  disaster  of  the  seas  the  dismemberment  of  the  family. 

It  is  easy  to  understand  that  all  these  obstacles  will  disappear 
with  twin  navigation,  and  there  only  remains  against  it,  as  against 
all  actual  and  future  systems,  the  danger  of  the  great  storms,  and 
even  in  that  case  only  if  both  vessels  should  be  wrecked,  which  is 
hardly  within  the  bounds  of  probability. 
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If  the  commerce  of  to-day  is  organized  in  such  a  way  that  it  would 
be  damaged  by  the  new  form  of  navigation;  if  commerce  suffers 
somewhat  with  the  establishment  of  twin  navigation — a  thing  which 
would  have  to  be  shown,  for  there  is  no  tangible  reason  to  prove 
it — what  does  that  signify  beside  the  enormous  benefits  to  society  and 
to  commerce  accruing  from  twin  navigation  ? 

For  how  many  commercial  grievances  would  not  England  and  the 
United  States  have  exchanged  the  disaster  of  the  Titanic? 

For  how  many  commercial  grievances  would  not  the  nations  of 
the  world  have  exchanged  the  1,700  lives  that  were  lost  there,  thanks 
to  the  inexplicable  single  sailing  of  ships  on  the  ocean  ? 

For  how  many  grievances  would  not  the  companies  of  the  world 
have  exchanged  all  the  millions  of  dollars  that  were  lost  forever  on 
the  tragic  night  of  the  disaster  ? 

It  does  not  take  long  to  answer.  All  the  partial  grievances  are 
not  worth  what  the  disappearance  of  a  ship  costs,  just  as  all  the 
trifling  worries  of  life  can  not  be  compared  with  death. 

And,  finally,  if  that  were  not  enough,  those  damages,  if  they  exist, 
could  be  covered  by  a  slight  increase  in  freight  and  passenger  charges 
that  the  public  would  pay,  since  they  would  be  interested  in  the  se- 
curity of  navigation. 

Commerce  is  sustained  by  the  consumers,  and  the  consumers  are  the 
travelers  who  demand  guaranties  and  are  willing  to  pay  for  them. 

It  has  also  been  said  that  this  proposed  new  form  of  navigation 
would  be  dangerous.     This  can  not  be  true  for  the  following  reasons : 

First.  Because  twin  navigation  does  not  imply  absolute  proximity,  but  is 
vmderstood  to  mean  that  the  ships  shall  be  always  within  sight  of  each  other, 
which  allows  a  maximum  distance  of  no  less  than  7  miles. 

Second.  Because,  in  case  of  fog,  the  only  case  in  which  danger  might  exist 
and  in  which  collisions  are  possible,  with  twin  navigation  the  danger  disap- 
pears, because  the  vessels  would  be  on  the  lookout  for  them. 

The  continued  certain  knowledge  of  the  proximity  of  the  twin  vessels  would 
by  itself  make  a  collision  between  them  improbable;  moreover,  the  agreed 
signals  of  the  speaking  trumpet  or  telegraph  in  use  for  this  object  would  be 
an  added  means  of  assurance  against  a^  collision. 

Third.  Because  collisions  between  ships  always  take  place  when  they  are 
going  in  opiwsite  directions  and  never  between  ships,  vehicles,  or  persons 
advancing  in  the  same  direction,  as  in  twin  navigation.  And  finally,  should  all 
of  this  not  be  sufficient,  the  telephone  and  tbe  Marconi  compass  are  sure  to 
render  invaluable  service. 

Things  organized  in  such  a  manner  would  cause  a  transformation 
in  sea  voyages  and  woul,d  make  them  safer  than  travel  on  land. 
The  confidence  of  the  passenger  is  absolute,  because  he  always  sees 
at  a  short  distance  away  the  protecting  vessel  which  would  come  to 
pick  him  up  in  a  few  moments  if  he  were  afloat  with  his  life  belt; 
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from  the  boats,  if  he  has  succeeded  in  occupying  them;  or,  in  most 
cases,  from  the  deck  of  the  wrecked  vessel,  since  it  is  rare  for  a  ship 
to  sink  before  15  minutes  or  half  an  hour — ^time  sufficient  for  the 
twin  vessel  to  cover  the  maximum  distance  of  7  miles  which  com- 
prises the  maritime  horizon. 

Under  those  conditions  neither  lives  nor  securities  would  be  lost 
and  the  horror  of  shipwreck  would  disappear. 

If  governments,  giving  a  definite  proof  of  practical  good  sense, 
would  oblige  the  companies  to  adopt  this  form  of  navigation,  the 
terror  of  the  seas  would  disappear. 

Those  who  have  not  grasped  the  idea  have  said  that  this  new  forai 
of  navigation  would  be  very  expensive,  because  the  number  of  vessels 
would  have  to  be  duplicated.  We  can  only  answer  that,  of  all  the 
good  points  possessed  by  twin  navigation,  it  is  the  best,  for  it  is  not 
possible  to  imagine  a  measure  that  will  avert  so  many  disasters  and 
cost  such  little  sacrifice  as  this. 

Any  one  of  the  means  of  safety  published  throughout  the  world 
with  relation  to  shipwreck  would  cost  the  companies  millions  and 
millions,  without  being  a  guaranty  of  safety. 

Twin  navigation,  while  giving  guaranty,  would  cost  each  country 
the  insignificant  sum  spent  for  a  sheet  of  stamped  paper,  upon  which 
would  be  drawn  up  a  decree  somewhat  after  the  following  fashion : 

DBCBEE. 

In  consideration  thereof  tlie  Government  decrees : 

First.  Three  months  after  the  promulgation  of  the  present  decree  the  ship- 
ping companies  will  arrange  their  time-tables  in  such  a  manner  that  passenger 
ships  will  travel  in  pairs. 

Second.  All  steamers  carrying  passengers,  not  complying  with  the  former 
regulations,  will  not  be  allowed  to  sail. 

Third.  The  pairing  will  be  effected  between  steamers  of  the  same  company, 
or  if  more  convenient,  between  those  of  different  companies. 

Fourth.  The  time-tables  will  be  arranged  in  the  same  manner  as  is  done  now, 
and  for  the  whole  year,  indicating  a  fixed  date  of  departure  for  each  pair.  For 
example:  On  the  15th  of  September  the  steamship  Mauretania  and  the  steam- 
t«hip  Olympic  will  sail  with  freight  and  passengers. 

Fifth.  In  accordance  with  this,  the  steamship  Mauretania  will  always  sail  in 
sight  of  the  steamship  Olympic,  and  vice  versa,  and  they  will  always  be  twin 
ships.  Should  it  be  necessary,  the  companies  will  change  their  itineraries  in 
order  to  comply  with  this  new  law. 

The  twin  navigation  thus  organized  will  comply  in  all  its  parts 
with  the  regulation  arranged  by  an  international  convention  which 
will  meet  with  that  object  and  which  will  fix  a  system  of  signals 
and  determine  all  the  mutual  obligations  which  will  exist  between 
twin  vessels,  companies,  and  nations. 
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CONCLUSIONS. 

1.  The  horrors  of  the  sea  and  its  great  dangers  would  disappear 
through  an  international  agreement  of  the  sort  between  the  various 
governments  or  various  shipping  companies. 

2.  There  is  no  reason  against  the  establishment  of  twin  naviga- 
tion; on  the  contrary,  there  are  many  justifying  circumstances  which 
demand  such  a  new  form  of  navigation. 

In  the  beginning,  the  new  law  would  be  obeyed  within  the  limits 
of  possibility,  and  a  maximum  time  would  be  given  the  various  ship- 
ping companies  for  the  total  observance  of  the  law. 

4.  A  perfect  organization  of  the  new  navigation  system  would 
not  cause  any  difficulty  to  commerce,  because  10  pairs  of  vessels 
would  carry  the  same  quantity  of  cargo  and  the  same  number  of 
passengers  as  would  20  ships  sailing  singly.  In  the  first  instance,  the 
commerce  would  be  guaranteed ;  in  the  second,  it  would  not. 

5.  Lives  and  property  would  be  saved, 

6.  Steamship  companies,  and  the  various  governments  especially, 
are  urged  to  adopt  this  humanitarian  measure. 


The  proceedings  of  the  Joint  Sessions  of  Sections  VII  and  V  and 
of  the  Joint  Sessions  of  Sections  VII  and  VI  are  fov/nd  in  Volume  /, 
Part  II. 
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Dr.  Henry  G.  Beyer, 

President  Section  VI 11^  Fifteenth  International 

Congress  on  Hygiene  and  Demography. 
Sir  :  In  accordance  with  the  provision  of  Article  XII  of  the  regii- 
iations  of  the  congress,  I  herewith  submit  a  report  of  the  proceed- 
\ngs  of  Section  VIII  during  the  meeting  held  at  Washington,  Septem- 
ber 23  to  28,  1912,  together  with  such  manuscripts  of  the  papers  read 
MS  have  Ijeen  delivered  into  my  hands. 

Monday,  September  23,  4  P.  ^I. 

The  finst  session  was  called  to  order  by  the  president.  Medical 
Director  Henry  G.  Beyer,  United  States  Navy. 

The  president  announced  the  following  honorarv  presidents  of 
Section  VIII: 

Surg.  Gen.  George  M.  Sternberg,  United  States  Army  (retired), 
Surg.  Gen.  Presley  M.  Rixey,  United  States  XaA'y  (retired),  Surg. 
Gen.  Simon  von  Unterberger  (Russia).  Surg.  Gen.  A.  C.  J.  Borne- 
MANN  (Denmark),  Marine-Generaloberarzt  Dr.  H.  Hoifmann  (Ger- 
many), Generaloberarzt  Dr.  Hamann  (German}') ,  Medecin-en-chef 
Dr.  Prosper  Barthelemy  (France),  Oberstabsarzt  Dr.  Walter 
FoRNET,  Kaiser  Wilhelms  Akademie  (German}^),  Prof.  Dr.  Ludwig 
Brieger  (Germany),  Prof.  Dr.  Friedrich  Fulleborn  (Germany), 
Dr.  Alberto  Adriasola  (Chile),  Dr.  Luis  Figueroa  (Chile),  Ober- 
stabsarzt Dr.  von  Vagedes  (Germany),  Marine- Oberstabsarzt  Dr. 
.VuGUST  Weber  (Germany),  Stabsarzt  Dr.  Carl  Hune  (Germany). 
Marine-Oberstabsarzt  Dr.  Hennig  (Germany),  Surg.  Gen.  A.  A. 
ZoHRT  (Russia). 

Papers  were  presented  in  the  symposium  on  venereal  prophylaxis 
ill  armies  and  navies  as  follows: 

Bekampfung  der  Geschlechtskrankheiten  im  Heere.  by  Ober- 
stabsarzt Prof,  von  Vagedes,  Danzig,  Germany. 

Prophylaxis  of  Venereal  Diseases  in  the  Army  and  Navy,  by 
L.  Mervin  Maus,  colonel,  Medical  Corps,  United  vStates  Army, 
and  chief  surgeon.  Eastern  Division. 

Venereal  Prophylaxis  in  the  United  States  Xavy.  by  Medical 
Inspector  George  A.  Lung,  United  States  Xavy. 

Venereal  Prophylaxis  in  Annies,  by  Deane  C.  Howard,  major, 
Medical  Corps,  United  States  Army. 
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Die  Verhutung  der  venerisohen  Krankheiten  an  Bord  von 
KriegsschiiFen.  b}-  Marine- Obei-stabsarzt  Dr.  G.  A.  Rost.  Kiel. 
Germany. 

Prophylaxis  of  the  Venereal  Diseases  in  the  Russian  Navy,  by 
Surg.  Gen.  A.  A.  Zohrt,  Imperial  Russian  Navy. 
The  next  topic  for  consideration  by  the  section  was  hospital  ships. 
The  following  papers  were  read : 

The  Hospital  Ship:  A  Component  Part  of  the  Fleet,  and  the 
Repair  Ship  for  the  Personnel,  by  Charles  F.  Stokes,  Surgeon 
General,  United  States  Navy. 

The  Hospital  Ship  as  a  Permanent  Unit  of  the  Fleet,  by  Fleet 
Surgeon  D.  McNabb,  R.  N.,  Portsmouth,  England. 

The   Dimensions,   Construction,   and   Functions   of  Hospital 
Ships,  including  Handling  of  the  Sick,  by  Medical  Inspector 
George  Pickrell,  United  States  Navy. 
The  following  members  of  the  congress  took  part  in  the  discussion : 

Dr.  E.  M.  Simons  (Berlin),  Dr.  C.  M.  Belli  (Venice);  Marine- 
Generaloberarzt  Dr.  Hoffmami   (Berlin). 

Tuesday-,  Septe^mber  24,  9.15  A.  M. 

The  second  session  was  called  to  order  by  the  president,  Dr.  Henry 
G.  Beyer. 

In  the  symposium  on  dressing  stations  and  transportation  of  the 
wounded  in  battle  at  sea  the  following  papers  were  read : 

The  Care  and  Transportation  of  the  Wounded  during  and 
after  an  Action  at  Sea,  by  Charles  F.  Stokes,  Surgeon  General, 
United  States  Navy. 

Concerning  the  First  Treatment  of  the  Wounded  in  Sea  Bat- 
tles, by  Surg.  Gen.  Dr.  A.  C.  J.  Bornemann,  R.  N.,  Denmark. 

Entwicklung  und  heutiger  Stand  des  Verwundeten-  Transport 
und  Versorgungswesens  in  der  Deutschen  Marine,  by  Dr.  H. 
Hoffmann.  Marine-Generaloberarzt  im  Reichs-Marine-Amt,  Ber- 
lin. 

Stations  de  pansements  et  transport  des  blesses  dans  les  com- 
bats sur  mer.  by  Dr.  Prosper  Barth^Mmy,  medecin-en-chef  de 
la  Marine,  France. 

Some  Sanitary  Problems  on  Hospital  Ships,  by  Surg.  E.  M. 
Blackwell,  United  States  Navy. 
The  subject  of  hospital  ships  was  discussed  by  Dr.  A.  A.  Zohrt, 
of  the  Imperial  Russian  Navy. 

The  section  then  gave  attention  to  general  considerations  of  camp 
hygiene.     The  following  papers  were  read : 

Der  P^influss  gesunder  KeLmtriiger  bei  der  Verbreitung  der 
Seuchen,    mit    besonderer    Beriicksichtigung    der    Tnippe    im 
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Frieden  imd  im  Kriege,  by  Stabsarzt  Dr.  Carl  Hiine,  Stettin. 
Germany. 

Das  Lager  von  Krassnoje-Sselo  in  sanitarer  Beziehung,  by 
Surgeon  General  Dr.  Simon  von  Unterberger.  honorary  physi- 
sian  to  His  Majesty's  Court,  St.  Petersburg,  Russia. 

The  Personal  Hygiene  of  the  Soldier  Man  from  the  View- 
point  of  his  Officers,  by  John  Van  Rensselaer  Hoff,  colonel. 
United  States  Army  (retired). 

The  Disposal  of  Wastes,  by  Joseph  H.  Ford,  major,  Medical 
Corps,  United  States  Army. 

The  Disposal  of  Human  Excreta  in  Military  Camps,  by  P.  M, 
Ashburn,  major,  Medical  Corps,  United  States  Army. 

The  subject  of  the  disposal  of  excreta  was  discussed  by  Maj. 
Bailey  K.  Ashford.  United  States  Army  (Porto  Rico). 

Tuesday,  Septembek  24,  2  P.  M. 

The  third  session  was  called  to  order  by  the  president,  Dr.  Henry 
G.  Beyer. 

Consideration  of  the  subject  of  camp  hygiene  was  continued.  The 
following  papers  were  read : 

Alimentation  en  eau  de  boisson  des  troupes  en  campagne,  by 
Medecin  Inspecteur  G^n(?ral  Ferrier,  Paris,  France. 

The  Purification  of  Water  for  Troops  in  Time  of  War,  by 
C.  R.  Darnall,  major,  Medical  Corps,  United  States  Army. 

The  following  papers  were  read  in  the  symposium  on  the  hygiene 
of  engine  and  fire  room  force : 

The  Influence  of  High  Wet-Bulb  Temperatures  in  the  Engine 
Room  and  Stokeholds  of  Ships  in  the  Tropics,  by  Fleet  Surg. 
Oswald  Rees,  British  Royal  Navy. 

Hygiene  of  the  Engine-Room  Force,  with  Special  Reference 
to  the  Effects  of  Heat  and  Humidity,  by  Surg.  F.  L.  Pleadwell, 
United  States  Navy. 

Hygiene  of  Engine  and  Fire  Room  Force,  with  Special  Ref- 
erence to  Ventilation,  by  Surg.  R.  C.  Holcomb,  United  States 
Navj'. 

Wednesday,  September  25,  9.15  A.  M. 

The  fourth  session  was  called  to  order  by  Dr.  Frederick  G.  Novy, 
vice  president  of  the  section. 

The  following  papers  were  read  in  the  symposium  on  the  control 
and  restriction  of  malaria  : 

The  Restriction  of  Malaria  in  Italy,  by  Prof.  Angelo  Celli, 
University  of  Rome.  Italy. 

Die  Bekampfung  der  Malaria,  by  Marine-Generalar7:t  Prof. 
Dr.  Reinhold  Ruge,  Kiel,  Germany. 
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Rapport  sur  la  lutte  contre  le  paludisme,  by  Dr.  Edmond 
Sergent,  Algiers. 

Eecent  Progress  in  Antimalaria  Work,  with  Special  Reference 
to  Anopheles  Flight  as  Studied  on  the  Isthmus  of  Panama,  by 
J.  A.  Le  Prince,  Chief  Sanitary  Inspector^  Isthmian  Canal  Com- 
mission. 

A  Xational  Commission  for  the  Study  and  Prevention  of 
Malaria,  by  Charles  F.  Craig,  captain.  Medical  Corps,  United 
States  Army. 

The  following  members  of  the  congress  joined  in  the  discussion: 

Dr.  A.  J.  Orenstein  (Panama),  Col.  L.  Mervin  Maus  (New 
York).  Dr.  Olpp  (Tiibingen),  Col.  Valeiy  Havard  (Fairfield, 
Conn.),  Mr.  Frederick  Knab,  Prof.  Creighton  Wellman  (New 
Orleans),  Dr.  W.  S.  Thayer  (Baltimore),  and  Capt.  Charles  F. 
Craig  (Washington). 

The  subject  of  the  dissemination  and  prevention  of  yellow  fever 
was  considered. 

The  following  papers  were  read : 

The  Dissemination  and  Prevention  of  Yellow  Fever,  by  Dr. 
J.  H.  White,  United  States  Public  Health  Service,  New  Or- 
leans, La. 

The  Nature  and  Control  of  Yellow  Fever,  by  Dr.  Harald 
Seidelin,  School  of  Tropical  Medicine,  Liverpool,  England. 

The  following  members  of  the  congress  took  part  in  the  discussion 
of  these  papers : 

Col.  L.  Mervin  Maus  (New  York).  Dr.  Eduardo  Liceaga 
(Mexico),  Capt.  Charles  F.  Craig  (Washington),  Dr.  A.  J. 
Orenstein  (Panama),  Prof.  Creighton  Wellman  (New  Orleans), 
and  Dr.  Harald  Seidelin  (Liverpool). 

Wednesday,  September  25,  2  P.  M. 

The  fifth  session  was  called  to  order  by  Dr.  Frederick  G.  Novy, 
vice  president  of  the  section. 

The  topic  for  consideration  was  the  means  of  combating  sleeping 
sickness.    The  following  papers  were  read : 

Rapport  sur  la  prophylaxie  de  la  maladie  du  sommeil,  by  MM. 
Laveran,  Paris,  and  Thiroux,  Senegal. 

The  Treatment  of  Trypanosoma  Infection  By  Means  of  Cer- 
tain Pigments,  by  Prof.  Dr.  Ludwig  Brieger.  Berlin. 

The  Prevention  of  Human  Trypanosomiasis  in  Africa,  by 
Prof.  Joljii  L.  Todd.  McGill  LTniversity,  Montreal. 
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Immunization  by  means  of  Cultures  of  Trypanosoma  Lewisi, 
by  F.  G.  Novy,  W.  A.  Perkins,  and  E.  Chambers,  from  the 
Hygienic  Laboratory,  University  of  Michigan,  Ann  Arbor. 

Sur  la  prophylaxie  des  trypanosomiases,  by  Prof.  F.  Mesnil 
and  E.  Roubaud,  Pasteur  Institute,  Paris. 

Trypanosoma  Rhodesiense,  by  Drs.  J.  W.  W.  Stephens  and 
H.  B,  Fantham,  University  of  Liverpool,  England. 

Murrina,  a  Trypanosomal  Disease  of  Horses  in  Panama,  and 

the  Means  used  in  Controlling  an  Outbreak,  by  Dr.  Samuel  T. 

Darling,    chief    of    laboratory,    Isthmian    Canal    Commission, 

Ancon,  Canal  Zone. 

The  program  set  for  the  fifth  session  having  been  concluded,  that 

portion  of  the  program  originally  scheduled  for  Friday  morning 

was  begun. 

The  subject  for  discussion  was  tropical  hygiene  in  general.  The 
following  papers  were  read : 

Origine  et  rapports  du  kala  azar  et  du  bouton  d'Orient,  by 
Charles  Nicolle,  Pasteur  Institute,  Tunis. 

The  Etiology,  Prevention,  and  Cure  of  Beriberi,  by  Henry 
Eraser,  M.  D.,  director.  Institute  for  Medical  Research,  Kuala 
Lumpur,  Federated  Malay  States,  and  A.  T.  Stanton,  bacteriolo- 
gist, Institute  for  Medical  Research,  Kuala  Lumpur,  Federated 
Malay  States. 

The  Prevention  of  Beriberi,  by  Edward  B.  Vedder,  captain, 
Medical  Corps,  United  States  Army. 

The  Etiology  of  Beriberi,  by  Prof.  Dr.  Richard  P.  Strong, 
chief.  Biological  Laborator}',  Bureau  of  Science,  Manila,  P.  L, 
and  B.  C.  Crowell. 

Zur  Differentialdiagnose  der  Blutmikrofilarien,  by  Prof.  Dr. 
F.  Fiilleborn,  Institut  fiir  Schiffs-  und  Tropenhygiene,  Hamburg, 
Germany. 

Sunlight,  by  Paul  C.  Freer  and  H.  D.  Gibbs,  of  the  Bureau 
of  Science,  Manila,  P.  I. 

Thursday,  September  26,  9.15  A.  M. 

The  sixth  session  was  called  to  order  by  the  president,  Dr.  Henry 
G.  Beyer. 

In  the  symposium  on  personal  hygiene,  including  disinfection  of 
clothing  and  equipment  with  and  without  apparatus,  the  following 
papers  were  read : 

Desinfektion  auf  Kriegsschiffen.  by  Marine-Generaloberarzt 
Dr.  Richelot,  Kiel,  Germany. 

Disinfection  on  Shipboard,  by  Surg.  E.  G.  Parker,  United 
States  Nav3^ 
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Formaldehyd-Raumdesinfektion  ohne  Apparate,  mit  beson- 
derer  Riicksicht  ihrer  Anwendbarkeit  bei  der  Truppe  im  Frieden 
nnd  im  Kriege,  by  Stabsarzt  Dr.  Carl  Hiine,  Stettin,  Germany. 

Personal  Hygiene  in  the  Field,  including  the  Disinfection  of 
Clothing  and  Equipment  with  and  without  Apparatus,  by  Valery 
Havard,  colonel,  United  States  Army. 

Gaseous  Disinfection  of  Equipment  in  the  Field,  by  Edward 
L.  Munson,  major,  Medical  Corps,  United  States  Army. 

Personal  Hygiene  in  the  Field,  including  the  Disinfection  of 
Clothing   and    Equipment    with    and    without   Apparatus,    by 
Powell    C.    Fauntleroy,   major.  Medical   Corps,   United   States 
Army. 
The  following  members  of  the  congress  joined  in  the  discussion: 

Brig.-Gen.   A.   C.   Girard    (Washington),  Lieut   Col.  F.  R. 
Keefer  (West  Point),  Stabsarzt  Dr.  Carl  Hiine  (Germany). 
The  next  topic  for  consideration  was  vaccines,  with  respect  to  their 
practicability  and  promise  according  to  results  already  obtained  in 
the  army.    The  following  papers  were  read : 

The  Prevention  of  Typhoid  Fever  by  Bacterial  Vaccine,  by 
Frederick  F.  Russell,  major, Medical  Corps, United  States  Army, 
and  director  of  the  bacteriological  laboratory  of  the  Army  Medi- 
cal School,  at  Washington. 

The  Results  of  Antityphoid  Vaccination  in  Foreign  Armies, 
by  Charles  F.  Craig,  captain,  Medical  Corps,  United  States 
Army. 

An  Analysis  of  Antityphoid  Vaccines  and  a  Consideration  of 
Their  Relative  Practical  Value  at  the  Present  Time,  by  Henry  J. 
Nichols,  captain,  Medical  Corps,  United  States  Army. 

Verbreitung  der  ilbertragbaren  Krankheiten  in  den  euro- 
paisoJien  Heeren  und  neuere  Fortschritte  in  der  Bekampfung 
dieser  Krankheiten,  by  Oberstabsarzt  Prof.  Aon  Vagedes, Danzig, 
Germany. 

Typhusentstehung  und  Typhusverhiitung,  by  Stabsarzt  Dr. 
Walter  Fomet,  Kaiser  Wilhelms  Akademie,  Berlin,  Germany. 

Ein  neues,  eiweissarmes  Typhusvaccin.  by  Stabsarzt  Dr. 
Walter  Fomet,  Kaiser  Wilhelms  Akademie,  Berlin,  Germany. 

The  following  members  of  the  congress  joined  in  the  discussion: 

Maj.  Bailey  K.  Ashford,  United  States  Army  (Porto  Rico), 
Dr.  Federico  Torralbas  (Habana),  Maj.  Frederick  F.  Russell 
(Washington),  Dr.  Walter  Fornet  (Germany). 
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Thursday,  September  26,  2  P.  M, 

Tlie  seventh  session  "was  called  to  order  by  tlie  president.  Dr. 
Henry  G.  Beyer. 

The  following  papers  were  read : 

Prevention  of  the  Spread  of  Infectious  Diseases  on  Shipboard, 
by  Medical  Inspector  E.  R.  Stitt,  United  States  Navy. 

L'air  dans  les  submersibles  plonges,  by  Dr.  C.  M.  Belli,  medecia 
principal  de  la  Marine  Royale  Italienne.  Venice. 

A  Hygienic  Interpretation  of  the  Food  Supplied  the  United 
States  Army  in  the  Field,  as  at  present  authorized,  by  Brig.  Gen. 
Alfred  A.  Woodhull,  United  States  Army,  Princeton,  N.  J. 

Hygienic  Interpretation  of  Recent  Changes  in  the  Field 
Rations  and  their  Preparation,  by  Henry  C.  Fisher,  lieutenant 
colonel,  Medical  Corps,  United  States  Army, 

Value  to  the  Army  in  Changes  in  the  Ration  and  its  Prepara- 
tion, by  Capt.  M.  A.  Elliott,  jr.,  Subsistence  Department,  United 
States  Army. 

The  following  members  of  the  congress  took  part  in  the  discussion : 

Surgeon   F.   L.    Pleadwell    (United    States   Xavy),   Surgeoj. 

Charles  N.  Fiske  (United  States  Navy). 

It  was  here  suggested  by  the  president  that  some  of  the  work  upon 

the  subject  of  an  international  basis  for  naval  statistics,  scheduled  for 

the    Saturday    morning    session,    be    imdertaken    at    this    session. 

Accordingly  the  following  papers  were  read : 

General  Statistical  Data  relating  to  Health  Conditions  in  the 
Navy  of  Chile,  by  Fleet  Surg.  Maj.  Alberto  Adriasola,  Chilean 
Navy. 

StatistOc  iiber  (eventuelle)  Zunahme  der  Blinddarraentziind - 
ungen  in  der  Marine  und  ihre  Ursachen,  by  Marine-Oberstabsarzt 
Dr.  Hennig,  Berlin,  Germany. 

An  International  Basis  for  Naval  Statistics,  by  Surg.  A.  W. 
Dunbar,  United  States  Navy. 

International  Basis  for  Naval  Statistics,  by  Surg.  Charles  N. 
Fiske,  United  States  Navy. 

Frtoay,  September  27.  9.15  A.  M. 

The  eighth  session  was  called  to  order  by  the  president,  Dr.  Henry 
G.  Beyer. 

A  paper  on  An  International  Basis  for  Naval  Statistics  was  read 
by  Dr.  Cressy  L.  Wilbur,  of  the  United  States  Census  Bureau. 
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Surg.  Charles  X.  Fiske,  United  States  Navy,  offered  the  following- 
resolution  regarding  an  international  basis  for  naval  statistics: 

^A'horeas  the  uiedical  depai-tiuonts  of  the  several  navies  have  no  uniform 
methods  for  expressing  morbidity  or  mortality  statistics,  either  in  nomen- 
clature for  causes  of  disability,  or  in  compilations  and  tabulations  of  returns, 
and 
"Whereas  the  International  Classifications  of  Causes  of  Death  and  Sickness 
should  form  a  basis  to  secure  uniformity  in  all  naval  vital  statistics;  there- 
fore be  it 

Resolved,  That  the  Secretary  General  of  the  Fifteenth  Congress  on  Hygiene 
and  Demography,  now  in  session  in  Washington,  is  directed  to  communicate  to 
the  Govennnents  of  France,  Germany,  Great  Britain,  Italy,  Japan,  Russia,  the 
T'nited  States  of  America,  and  such  other  nations  as  publish  naval  medical 
returns,  that  it  is  the  sense  of  this  congi'ess  that  each  Government  should 
designate  naval  medical  representatives  to  confer,  and  recommend  uniform 
methods  and  tables  for  expressing  internationally  naval  vital  statistics. 

A  vote  was  taken,  and  the  resolution  was  adopted. 

The  following  resolutions,  proposed  by  Dr.  A.  Adriasola,  fleet 
surgeon  major,  Chilean  Navy,  arrived  too  late  to  be  submitted  to 
the  section  or  the  congress,  but  are  recorded  in  these  minutes : 

First.  Adoption  of  a  single  medical-surgical  classification  for  all  the  navies 
represented  in  the  congress. 

Second.  To  ask  or  recommend  to  the  Governments  represented  in  the  con- 
gress, that  they  arrange  for  the  proper  position  of  the  sanitary  post  of  aid 
to  the  wounded  in  battle,  as  well  as  the  distinct  permanent  sanitary  location 
of  men-of-war  iu  studying  and  forming  the  plans  of  it,  the  medical  authorities 
to  be  in  accord  with  the  naval  constructors.  These  matters  being  of  so  much 
interest  to  naval  hygiene,  it  is  urgent  that  they  should  be  better  attended  to 
hy  the  countries  having  fleets,  and  if  the  congress  should  recommend  them, 
surely  the  Governments  would  adopt  them. 

Friday,  September  27,  2  P.  M. 

Joint  session  with  Section  I.  For  program  see  the  report  of  the 
secretary  of  Section  I. 

Reports  of  discussions  as  given  to  the  secretary  will  be  found  in 
the  transactions  of  this  section. 
Respectfully, 

James  C.  Pryor, 
Surgeon,,  United  States  Navy,  Secretary. 


MONDAY  AFTERNOON,  SEPTEMBER  23,  1912. 

EEKAMPFUNG    DER   GESCHLECHTSKRANKHEITEN    IM   HEERE. 
Oberstabsarzt  Prof,  von  Vagedes,  Danzig,  Germany. 

Der  Vortragende  gibt  eine  Uebersicht  liber  die  Verbreitung  der 
Geschlechtskrankheiten  in  dem  Heeren  von  6  verschiedenen  Gross- 
Staaten  Europas  (Lichtbild)  :  danach  sind  diese  Krankheiten  am 
verbreitetsten  im  italienischen  Heer;  es  folgen  der  Haufigkeit  der 
Geschlechtskrankheiten  nach  das  englische,  osterreichische,  russische, 
franzosische  und  endlich  das  deutsche  Heer.  Alsdann  werden  die 
bisher  erprobten  BekiimpfiingSTveisen  besprochen,  zum  Teil  aiif 
Grand  eigener  Erfahrungen  des  Vortragenden. 

SCHLUSS-SATZE. 

(1)  Die  Bekampfung  der  Geschelechtskrankheiten  muss  gleich  der 
Zahnkranlcheiten  bereits  in  der  Schule  diirch  sachgemiisse 
Aiifklarung  iiber  die  Geschlechtsvorgange  beginnen  (Belehrung 
durch  Aerzte). 

(2)  Bekampfung  und  Regelung  der  Prostitution. 

(3)  Gesundheitsbesichtigungen  und  regelmassige  Belehrung  der 
Soldaten.  Yerpflichtung  des  Soldaten  zu  sofortiger  Meldung  im 
Erkrankungsfalle. 

(4)  Bereitstellung  von  Mitteln  fiir  den  Soldaten  zur  Verhiitung 
der  Erkrankung  nach  ausserehelichem  Geschlechtsverkehr  und 
strenge  Durchfilhrung  dieser  prophylactischen  Behandlung. 


PROPHYLAXIS  OF  VENEREAL  DISEASES  IN  THE  ARMY  AND  NAVY. 

L.  Meevin  Macs,  colouel.  Medical  Corps,  United  States  Army,  and  chief  surgeon, 

Eastern  Division. 

Since  the  elimination  of  malarial  affections,  as  a  result  of  the 
brilliant  discoveries  of  Laveran,  Ross,  and  other  investigators  our 
vital  statistics  have  shown  no  factor  which  has  contributed  more  to 
the  nonefficiency  of  the  Army  and  Navy  than  venereal  diseases. 

The  marked  increase  in  this  morbidity  since  1901  has  attracted 
tlie  attention  of  military  and  naval  hygienists  of  our  services  to  the 
>nbject  generally,  a  number  of  whom  have  ascribed  the  increased 
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incidence  to  the  abolishment  of  the  canteen  from  the  post  exchange, 
which  occurred  during  that  year.  I  do  not  believe,  however,  that 
the  removal  of  the  canteen  had  anything  to  do  with  the  increase  of 
venereal  diseases  in  the  Army. 

There  seems  to  be  little  doubt  that  diseases  of  vice  were  quite  as 
prevalent  at  many  of  the  posts  in  the  Army  before  the  Spanish  War 
as  they  have  been  since  that  period,  although  not  susceptible  to  proof 
by  statistics.  Medical  officers  who  served  before  1898  understand 
generally  that  not  more  than  33  per  cent  of  venereal  cases  were  made 
of  record  during  that  period.  It  will  be  remembered,  also,  that 
venereal  inspections  were  not  instituted  before  1898,  nor  were  these 
diseases  taken  up  "  for  record  only,""  as  is  now  the  case. 

Although  inspections  and  venereal  prophylaxis  have  occupied  the 
attention  of  medical  officers  for  more  than  a  decade,  this  important 
branch  of  military  hygiene  never  received  official  recognition  from 
the  War  Department  until  the  publication  of  General  Orders  17, 
which  were  issued  May  31  of  the  present  year. 

Notwithstanding  the  silence  of  the  central  authorities  on  the  sub- 
ject, regular  physical  inspections  of  men  were  begun  as  early  as  1898 
in  the  Seventh  Army  Corps,  and,  in  1899,  among  the  regiments 
leaving  San  Francisco  for  the  Philippines. 

In  1901  Gen.  MacArthur,  at  that  time  Governor  General,  issued 
General  Orders  101,  which  required  biweekly  venereal  inspections 
of  the  entire  Army  in  the  Philippines.  These  were  the  first  general 
orders  ever  published  on  the  subject  in  our  service. 

The  examinations  were  made  twice  monthly  and  had  the  effect  of 
doubling  the  venereal  incidence  in  the  islands.  Similar  inspections 
were  made  in  the  United  States  among  home-coming  regiments, 
which  naturally  resulted  in  an  apparent  increase  of  venereal  diseases 
among  the  troops  in  the  United  States  also. 

The  study  of  the  "  great  red  plague "  has  been  the  subject  of 
frequent  conventions,  international  as  well  as  national,  during  the 
past  generation,  and  heretofore  has  accomplished  little  beyond  recom- 
mendations for  educational  campaigns  and  moral  suasion. 

March  18,  1902,  the  Secretary  of  War  issued  a  circular  to  the 
Army  inviting  attention  to  venereal  diseases  and  alcoholic  addiction. 
which  was  introduced  by  the  following  remarks : 

The  only  really  efficleut  way  in  which  to  control  diseases  due  to  iiumorality 
is  to  diminish  the  vice  which  is  the  cause  of  these  diseases,  Excessive  in- 
<lulgence  in  strong  drink  is  absolutely  certjiin  to  ruin  any  man,  physically  and 
mentally,  while  diseases  due  to  licentiousness  produce  effects  which  are  quite 
as  destructive  and  even  more  loathsome. 

Notwithstanding  the  publication  of  this  highly  moral  encyclical, 
the  annual  venereal  rate  increased  in  the  Army  from  that  date  until 
1905,  when  it  reached  the  highest  figure  on  record. 
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Happily  for  the  present  generation  the  educated  world  has  begun 
to  realize  that  the  three  great  social  cankers — alcoholic  addiction, 
prostitution,  and  venereal  diseases — must  be  met  by  scientific  and 
rational  measures.  Why  attempt  longer  to  conceal  in  the  closets  of 
social  life  these  ghastly  skeletons  which  for  centuries  have  been 
gradually  but  surely  gnawing  their  way  to  the  very  heart  of  human 
existence  ? 

Venereal  diseases  are  intimately  associated  with  two  of  the  most 
prominent  sociological  problems  of  the  age,  namely,  alcoholic  ad- 
diction and  prostitution,  and,  assisted  by  the  increasing  immoral 
tendency,  will,  if  not  checked,  lead  to  a  declining  birth  rate,  de- 
generacy, and  possibly  racial  annihilation. 

Alcohol  plays  such  an  important  role  in  the  contraction  of  venereal 
diseases  that  it  is  questionable  whether  more  than  5  per  cent  of  this 
morbidity  occurs  among  the  abstaining  class.  Investigators  who 
have  studied  the  psychological  effects  of  alcohol  on  man  state  that 
ev^en  in  moderate  quantities  it  lowers  the  moral  standard,  lessens 
self-restraint,  and  makes  men  less  cautious.  There  is  a  general 
tendency  for  alcohol  to  injure  and  destroy  the  higher  forms  of  cell 
life  in  the  body  and  to  affect  the  blood  and  other  vital  fluids. 

Besides,  the  effect  of  alcoholic  beverages,  even  in  limited  quanti- 
ties, arouses  in  men  the  desire  for  sexual  indulgence  and  association 
with  the  demimonde.  It  can  be  safely  said  that  every  prostitute, 
professional  or  otherwise,  in  some  period  of  her  career  contracts 
either  syphilis  or  gonorrhea  and  hence  becomes  a  menace  to  her 
clientelle. 

The  educated  world  is  rapidly  drifting  to  a  high  plane  of  ration- 
alism in  the  discussion  of  these  great  problems  and  is  beginning  to 
discard  the  maudlin  sentiment  and  prudishness  which  heretofore  have 
stood  as  barriers  to  intelligent  action  and  common  sense. 

The  time  has  arrived  to  meet  these  questions  fairly  and  squarely 
and  without  evasion.  They  must  be  recognized  as  a  part  of  the 
great  social  fabric,  which  can  not  be  downed  through  moral  suasion 
and  educational  campaigns  alone.  Legislators,  health  officials,  and 
authorities  generally  should  be  held  as  responsible  for  the  ravages 
of  venereal  diseases  in  a  community  as  for  those  of  cholera,  small- 
pox, or  any  other  malignant  and  infectious  disease  which  can  be 
jjrevented  by  scientific  measures. 

In  combating  the  great  venereal  plague,  prostitution  should  be 
recognized  and  subjected  to  State  and  municipal  laws.  The  wide- 
spread condition  of  vice  diseases  in  civil  life  and  their  degenerating 
effects  on  the  Nation  demand  the  most  drastic  measures  for  the 
control  both  of  the  drinking  habit  and  of  prostitution. 

In  order  to  accomplish  these  reforms,  no  candidate  for  State  or 
municipal  office  should  be  indorsed  by  the  medical  pi-ofession  and 
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the  educated  public  "vvho  had  not  satisfactorily  detined  his  platform 
on  the  control  of  the  three  gi*eat  social  evils.  A  clean  and  healthy 
nation  should  become  the  war  cry  of  the  present  generation. 

Laws  should  be  enacted  in  every  State,  city,  town,  village,  and 
district  throughout  the  land  for  the  registration,  inspection,  and 
segregation  of  the  demimonde.  There  should  be  a  Yoshiwara  in 
every  city,  as  well  as  a  lock  hospital  for  its  diseased  inmates.  These 
regulations,  if  properly  enforced,  would  in  a  large  measure  solve 
(he  venereal  problem. 

The  experience  gained  in  Jolo  during  the  early  days  of  the  Philip- 
pine insurrection  demonstrated  the  wisdom  of  this  procedure.  At 
the  time  Jolo  was  under  military  control  public  women  were  exam- 
ined weekly  and  segregated.  Those  found  diseased  were  at  once 
transferred  to  a  lock  hospital  and  retained  there  until  they  were 
cured,  or  until  the  infectious  stage  had  passed. 

The  results  among  the  troops  were  most  gratifying,  inasmuch  as 
they  were  practically  kept  free  from  these  loathsome  diseases  during 
the  regime,  which  lasted  several  years.  The  men  were  also  regularly 
examined  and  kept  under  quarantine  during  the  infectious  stage. 

A  very  satisfactory  system  was  also  inaugurated  in  Manila  during 
the  earl}'  days  of  American  occupanc}',  and  I  believe,  with  slight 
modification,  is  still  in  force.  The  public  wonften  were  required  to 
keep  a  small  examination  book,  with  photograph,  and  to  submit  to 
a  weekly  examination.  Those  found  diseased  were  sent  to  San 
Lazaro  Hospital,  which  had  been  especially  organized  for  the  courte- 
san class.  The  hospital,  with  a  capacity  of  300  beds,  was  practically 
filled  during  that  period.  There  were  about  1,500  public  women  in 
Manila  at  that  time,  25  per  cent  of  whom  were  constantly  suffering 
from  the  infectious  stage. 

All  women  engaged  in  the  trade  of  prostitution  should  be  sub- 
jected to  weekly  examinations  and  required  to  present  themselves  to 
the  official  examining  physician  at  the  prescribed  time  under  a  pen- 
alty of  fine  or  confinement  for  noncompliance. 

Women  physicians  could  be  employed  as  examiners  if  the  public 
policy  demanded  it. 

The  examinations  should  be  made  with  the  greatest  care  and  none 
countenanced  unless  made  with  the  speculum  and  microscope. 

Any  woman  engaged  in  illicit  traffic  as  a  trade  or  profession,  and 
found  suffering  from  an  infectious  venereal  disease,  should  be  con- 
fined in  a  lock  hospital  until  she  has  recovered  from  the  infectious 
stage. 

Laws  should  be  passed  making  the  spread  of  venereal  diseases  a 
criminal  offense,  and  allowing  damages  to  the  injured  party,  in  case 
of  legal  proof.    The  penalty  should  be  either  fine  or  imprisonment. 
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Health  boards  and  public  educators  should  not  only  educate  the 
masses  on  the  injurious  effects  of  alcoholic  addiction  and  diseases  of 
vice,  but  should  carry  this  valuable  instruction  into  every  public  and 
private  school  in  the  land  for  the  benefit  of  the  youth  of  both  sexes. 

I  know  of  no  period  in  the  history  of  our  country  wlieu  a  ijeneral 
moral  reform  has  been  more  gi-eatly  needed. 

The  purity  of  our  young  men  and  women  is  menaced  by  the  vicious 
tendencies  of  the  age  which  are  destroying  public  health  and  morals. 

The  increase  of  tippling  and  cigarette  smoking  is  marked  among 
the  women  of  the  wealthy  and  privileged  classes,  while  their  less- 
favored  sisters  haunt  with  pernicious  frequency  places  of  amusement 
Avhich  pander  to  the  basest  human  passions,  and  chase  with  utter 
abandon  the  voluptuous  step  of  the  '"  grizzly  bear,"  "  bunny  hug,"  and 
'•turkey  trot." 

In  the  interests  of  health  and  morality,  dance  halls  with  barroom 
attachments,  restaurants  where  women  resort  to  drink  with  men, 
hotels  where  young  girls  are  lured  to  their  destruction,  music  halls 
that  are  purveyors  of  lewdness,  and  assignation  houses  should  be 
obliterated  from  every  community. 

Barrooms  and  beer  halls  should  be  deprived  of  the  social  features 
which  make  drinking  attractive  and  dangerous.  Music,  chairs,  tables, 
and  private  stalls  should  be  removed,  and  the  accommodations  limited 
to  the  bar  and  standing  room  alone.  The  treating  habit  should  also 
be  prohibited. 

Linked  with  the  general  campaign  against  moral  degeneracy  and 
venereal  diseases  should  be  laws  regulating  marriages.  No  one  should 
be  permitted  to  marry  unless  recommended  by  a  State  board  of 
medical  examiners  as  being  free  from  all  morbid  and  mental  condi- 
tions which  affect  heredity.  Tuberculosis  and  constitutional 
dyscrasias,  uncured  syphilis,  alcoholic  and  other  narcotic  addictions, 
paranoia  and  allied  mental  affections,  and  degeneracj'  should  be  dis- 
qualifying causes.  In  order  to  protect  the  race,  vasectomy  should  be 
performed  on  all  male  criminals  sentenced  to  prison  for  murdei-,  rob- 
bery, rape,  arson,  and  other  crimes  of  degeneracy. 

Our  recruiting  system  is  largely  responsible  for  the  j^revalence  of 
venereal  diseases  in  the  Army.  Instead  of  securing  recruits  from  the 
small  towns,  villages,  and  country  districts,  the}'  are  principally 
drawn  from  undesirable  sections  of  the  large  cities.  Many  of  our 
recruiting  stations  are  located  in  slum  districts  and  in  the  vicinity  of 
low  bar  rooms  and  saloons,  from  which  they  draw  a  degenerate  over- 
flow. 

Besides,  recruiting  parties  too  frequently  are  made  up  of  drinking 
men,  who  are  unable  to  morally  discriminate  and  do  not  hesitate  to 
recommend  to  the  recruiting  officer  applicants  who  liave  been  sobered 
up  for  the  occasion. 
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Maj.  Deane  C.  Howard,  Medical  Corps,  on  duty  at  Jefferson  Bar- 
racks, states  that  50  per  cent  of  the  venereal  cases  treated  at  that 
depot  were  from  infections  contracted  prior  to  enlistment.^ 

Venereal  campaigns  in  armies  and  navies  should  be  conducted 
mainly  on  lines  of  weekly  inspections  and  enforced  prophylaxis.  An 
exception  should  be  made  in  the  case  of  married  men  living  with  their 
families  and  certain  noncommissioned  officers  and  high-class  privates, 
who  could  be  trusted  with  the  voluntary  use  of  prophylactic  tubes  of 
known  efficiencj'. 

Hygienic  and  moral  lectures  should  be  added  to  the  venereal  cam- 
paign, partly  for  the  purpose  of  educating  the  men  in  sanitation, 
army  and  navy  diseases,  and  the  ill  effects  of  vicious  habits,  and 
partly  to  elevate  their  moral  standards.  The  reduction  of  pay  while 
on  sick  report  from  alcoholism  and  disease  of  vice,  which  has  re- 
vciitly  been  made  a  law,  will  no  doubt  become  a  potent  factor  in  their 
prevention. 

The  moral,  educating,  and  Christianizing  influences  of  the  Young 
Men's  Christian  Association  have  great  weight  in  the  crusade  against 
alcoholic  addiction  and  venereal  diseases  in  military  and  naval  life, 
and  their  establishment  should  be  encouraged  at  every  Army  post 
and  naval  station.  Besides,  their  secretaries  are  usually  interested  in 
athletics,  which  stimulate  moralitj'  and  temperance. 

The  club  features  of  the  post  exchange,  if  properly  developed, 
contribute  largely  to  the  venereal  campaign  through  their  entertain- 
ing and  restraining  influences.  A  pleasant  and  homelike  club  for 
the  men,  with  facilities  for  the  entertainment  of  their  families  and 
friends,  would  anchor  many  of  the  young  men  who  otherwise  would 
seek  the  excitement  of  saloon  and  brothel  life  on  the  outside. 

The  moral  influence  of  fraternity  clubs  might  be  put  to  excellent 
service  in  combating  venereal  diseases  and  alcoholic  addiction  in  our 
sister  services.  I  would  therefore  recommend  the  organization  of  a 
rniltary  society  for  the  Army  and  Navy,  designated  "  The  National 
Guardians  of  Honor." 

Its  tenets  should  embrace  patriotism,  good  citizenship,  morality, 
temperance,  physical  development,  and  good-fellowship.  Organized 
on  militar}'  lines,  its  control  should  be  vested  in  a  commander,  vice 
commander,  adjutant,  secretary-treasurer,  and  council.  The  Govern- 
ment should  provide  suitable  rooms  foy  its  meetings  and  the  necessary 
furniture,  heating,  and  lighting. 

At  the  expiration  of  his  service  an  honorarium  of  $100  should  be 
paid  every  member  who  had  observed  total  abstinence  throughout 
his  term  of  enlistment.  Soldiers  are  given  extra  pay  for  marks- 
ynanship,  and  I  know  of  no  factor  which  promotes  greater  efficiency 
in  any  army  than  total  abstinence. 
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Since  the  War  Department  has  officially  recognized  and  enforced 
venereal  inspections  and  prophylaxis,  there  is  no  longer  reason  for 
cloaking  inspections  for  this  class  of  diseases  under  the  guise  of 
physical  examinations.  They  should  be  conducted  weekly  instead  of 
semimonthly,  and,  for  obvious  reasons,  before  the  men  have  access 
to  the  urinal  or  toilet. 

In  my  opinion,  they  should  also  be  conducted  by  an  instructed  non- 
commissioned officer  of  the  company,  in  the  presence  of  the  compand- 
or detachment  conunander.  This  system  was  in  vogue  in  the  central 
division  during  the  fiscal  year  ending  in  June,  1912,  and  proved  very 
satisfactory. 

Noncommissioned  officers  on  duty  at  recruiting  stations  become 
very  expert  in  tlie  detection  of  diseases  and  physical  blemishes,  and 
I  know  of  no  good  reason  why  they  should  not  be  utilized  as  com- 
pany venereal  inspectors.  This  would  relieve  medical  officers  from 
a  routine  duty  which  consimies  at  present,  unnecessarily,  much  of 
their  valuable  time. 

It  is  not  necessary  to  remove  more  than  the  blouse  and  to  open  the 
trousers  and  drawers  to  make  the  ordinary  venereal  inspection. 
Venereal  inspections  should  not  be  confounded  with  physical  ex- 
aminations which  require  complete  stripping  in  order  to  prove 
satisfactory. 

In  1906  Maj.  H.  T.  Raymond,  of  the  Medical  Corps,  now  lieutenant 
colonel,  succeeded  in  introducing  the  German  method  of  prophylaxis 
at  Columbus  Barracks,  a  recruiting  depot  notorious  for  venereal 
prevalence.  The  system  consisted  of  a  package  containing  a  box  of 
blue  ointment,  a  small  vial  of  20  per  cent  argyrol  solution,  and  an 
ordinary  eye  dropper  in  lien  of  a  syringe. 

This  became  known  as  the  K-packet,  and  its  use  was  voluntary. 
In  a  report  to  the  chief  surgeon,  six  months  after  trial,  he  was  forced 
to  admit  that  the  experiment  had  but  slightly  affected  the  venereal 
incidence  of  the  post.  He  attributed  its  failure  to  the  difficulty  of 
its  application,  its  bulkiness,  and  its  unpopularity  among  the  men 
for  many  personal  reasons. 

In  spite  of  the  failure  of  the  K-packet  at  Colmnbus  Barracks,  the 
system  was  established  in  Army  posts  generally,  where  it  languished 
and  became  obsolete  in  a  few  years  through  lack  of  cooperation,  both 
on  the  part  of  the  medical  officers  and  the  men. 

In  the  meanwhile,  naval  surgeons  introduced  aboard  ship  a  dis- 
pensary system  of  disinfection,  which  has  practically  become  the 
basis  of  the  sj'stem  recently  established  in  the  United  States  Arm3^ 
The  routine  practice  of  the  Navy,  with  slight  modifications,  consisted 
of  (1)  a  wash  of  1-5,000  HgCL  for  the  genitalia,  (2)  20  per  cent 
argyrol  or  2  per  cent  protargol  for  urethra,  and  (3)  25  to  35  per  cent 
HgCl  ointment  for  the  penis. 
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The  naval  disinfectant  system  has  been  used  for  years  with  excel- 
lent results,  in  spite  of  the  fact  that  Post  and  Nicholl  declare  argyrol 
and  protargol  practically  worthless  as  gonocides. 

Passed  Asst.  Surg.  X.  J.  Zalisky,  United  States  Navy,  employed 
this  system  aboard  ship  with  most  gratifying  results.  He  states 
that  as  a  result  of  careful  examinations  and  disinfection,  500  men 
were  protected  from  venereal  diseases  for  five  months  without  a  case 
of  infection.  He  used  1-1,000  bichloride  Avash,  2  per  cent  protargol 
solution,  and  30  per  cent  calomel  ointment.  He  found  that  ^  of  1  per 
cent  protargol  solution  caused  urethral  distress,  and  2  per  cent  a 
urethritis.- 

Surg.  K.  E.  Ledbetter,  United  States  Navy,  was  also  very  successful 
in  the  treatment  of  the  men  under  his  charge  at  Cavite,  P.  I.,  with 
this  method.  He  used  1-2,000  bichloride,  10  per  cent  argyrol,  and  33 
per  cent  calomel  ointment,  and  reduced  venereal  diseases  from  30 
per  cent  annually  to  about  11  per  cent.^ 

Maj.  Deane  C.  Howard  and  Maj.  C.  F.  Morse,  Medical  Corps, 
United  States  Army,  at  Jefferson  Barracks,  Mo.,  and  Schofield  Bar- 
racks, Hawaii,  report  phenomenally  excellent  results  with  the  em- 
ployment of  the  disinfectant  system.  Maj.  Howard  used  1-5,000 
bichloride,  20  per  cent  arg^^rol,  and  20  per  cent  calomel  ointment. 
Maj.  Morse  used  1-3,000  bichloride,  1-5.000  permanganate,  and  35 
per  cent  calomel  ointment.* 

The  same  method,  with  slight  modifications,  has  been  largely  Used 
by  other  Army  and  Navy  medical  officers  with  excellent  results, 
though  a  number  of  them  report  failures  with  men  who  received 
disinfection  10  hours  after  exposure.  Maj.  Morse  reports  two  fail- 
ures with  gonorrheal  infection,  one  6  hours  after  contact,  the  other 
4|  hours  after.  Other  medical  officers  report  8  hours  as  the  extreme 
safe  period  before  disinfection. 

Besides  the  enforced  dispensary  system,  a  voluntary  toilet  method 
has  also  been  used  in  both  Anny  and  Navy.  The  precautions  and 
disinfectants  used  in  the  toilet  system  were  practically  the  same  as 
those  employed  in  the  dispensary  method.  The  results  of  this  system 
have  been  unsatisfactory,  partly  because  its  application  was  too  com- 
plicated for  the  class  of  men  among  whom  such  diseases  usually  occur 
and  partly  because  it  was  not  compulsory. 

Earlv  in  the  spring  of  1910  the  author  began  a  series  of  experiments 
with  a  view  of  improvising  an  effective  pocket  method  in  place  of  the 
bulky  K-packet,  which  was  too  complicated  for  ordinary  use  and  too 
cumbersome  for  the  pocket. 

In  conducting  these  experiments  ordinary  4  cubic  centimeter  col- 
lapsible nasal  tubes  were  used  for  containers.  Metchnikoff  had 
proved  that  33  per  cent  HgCl  ointment  would  protect  against  syphi- 
litic infection,  and  it  was  therefore  decided  to  use  this  ointment  as 
a  base  for  the  proposed  single-method  protection. 
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xi.  number  of  different  animal,  vegetable,  and  mineral  fats  were 
utilized  with  calomel  before  a  suitable  solvent  was  found.  Among 
them  may  be  mentioned  vaseline,  coconut  butter,  olive  oil.  mutton 
and  beef  suet,  lard,  and  lanoline.  Since  animal  fat  was  found  more 
absorptive  on  mucous  membranes  than  mineral  and  vegetable  fats, 
the  latter  were  discarded. 

Sixteen  men,  who  were  secured  as  volunteers  and  divided  into 
groups  of  two,  were  utilized  in  the  experiments.  Before  inoculation, 
scrapings  from  their  urethras  were  examined  microscopicalh'  to 
guard  against  existent  infection,  as  well  as  the  pus  used  in  the  experi- 
ments, to  determine  the  presence  of  gonococci.  The  experiments 
which  follow  were  made  in  the  course  of  two  months,  and  the  results 
authenticated  by  the  medical  officers  who  conducted  them. 

The  following  table  gives  the  formula  of  prophylaxis  used  in  each 
experiment,  time  after  inoculation  before  prophylaxis  was  intro- 
duced into  the  urethra,  and  results: 


Group  formula. 


Time  after 
inoculation. 


Results. 


1.  Argyrol,  20  per  cent:  calomel  oimment,  33  per  cent . 

2.  Protargol,  5  per  cent;  calomel  ointment,  33  per  cent . 
.;.  Tliyraol,  o  per  cent:  calomel  ointment,  33  per  cent.. 
4.  Phenol,  3  ]iiT  cent;  calomel  ointment,  33  per  cent.. . 

.").  Hyco,  2  per  cent:  calomel  ointment,  33  per  cent 

fi.  Calomel  ointment,  33  per  cent 

7.  Calomel  ointment,  25  per  cent 

s.  Calomel  ointment,  20  per  cent 


10  minutes '  Successful. 


15  minutes. . . 
20  minutes. . . 

do 

25  minutes. .. 

do 

30  minutes. . . 
do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Dr.  Gustavus  M.  Blech  confirmed  my  experiments  in  a  series  of 
experiments,  carried  on  at  Lincoln  Hospital,  Chicago,  111.,  in  the  fall 
of  1910.  Volunteer  Greeks  and  Italians  were  utilized  for  the  pur- 
po.se,  and  the  same  technique  carried  out  in  regard  to  urethral  exami- 
nations and  character  of  pus  before  inoculation.  He  used  25  per 
cent  calomel  ointment  in  all  his  experiments  with  complete  success, 
which  demonstrated  beyond  doubt  the  safety  of  calomel  as  a  prophy- 
laxis against  both  syphilitic  and  gonorrheal  infection." 

Dr.  Blech  carried  his  experiments  further  by  operating  on  a  litter 
of  four  pups  2  weeks  old.  Both  eyes  of  each  pup  were  well  .smeared 
with  gonorrheal  pus,  after  which  the  right  eye  of  each  animal  was 
protected  with  the  25  per  cent  calomel  ointment  and  covered  with 
absorbent  cotton  and  bandage.  Within  three  days  the  unprotected 
t'ye  became  violently  inflamed,  while  the  protected  eye  remained 
normal. 

Several  months  after  the  conclusion  of  my  experiments  with 
calomel  as  a  gonococcicide  a  military  tournament  was  held  in  Chi- 
oago.  at  which  1,200  Regular  troops  were  present.  AVith  the  au- 
thority and  cooperation  of  the  department  commander  I  was  enabled 
to  introduce  my  system  in  the  camp. 
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The  troops  were  examined  physically  on  arrival  and  record  made 
of  those  diseased.  They  were  tlien  furnished  the  A.  &  N.  Protection, 
the  name  given  to  the  calomel  tube  for  convenience  and  distinction, 
and  instructed  in  its  use.  At  the  conclusion  of  the  tournament,  two 
weeks  later,  another  examination  was  made  of  the  command,  at 
which  no  additional  cases  of  venereal  diseases  were  discovered.  The 
formula  used  during  the  Chicago  tournament  consisted  of  calomel, 
30  per  cent,  and  benzoated  lard,  70  per  cent. 

A  similar  experiment  was  conducted  during  the  maneuver  at  Fort 
Benjamin  Harrison  in  September,  1910.  Physical  inspections  were 
made  of  the  command  on  arrival  and  record  made  of  infected  cases. 
The  A.  &  N.  Protection,  containing  calomel,  30  per  cent,  and  ben- 
zoated lard,  70  per  cent,  was  furnished  the  men.  An  examination 
followed  the  maneuver,  and  it  was  found  that  594  men,  with  1,301 
exposures,  who  had  used  the  protection,  suifered  no  additional  infec- 
tion, while  302  men,  with  763  exposures,  who  had  not  employed  the 
protection,  contracted  26  cases  of  gonorrhea,  12  cases  of  chancroids, 
and  1  case  of  syphilis. 

The  A.  &  N.  Protection  was  officially  employed  with  excellent 
results  at  many  of  the  posts  in  the  central  division  during  the  fiscal 
year  ending  June  30,  1911.  The  success  of  any  form  of  venereal 
prophylaxis  depends  on  the  cooperation  of  both  medical  and  com- 
pany officers,  as  well  as  of  the  men  themselves. 

Surg.  Reginald  B.  Henry,  United  States  Nav3^  calls  attention  to 
his  success  aboard  the  Rainbow  with  the  single  calomel  method. 
Through  the  use  of  a  25  per  cent  calomel  solution  he  prevented 
infection  among  the  crew  of  the  Rainboiv  for  six  months,  with  a 
record  of  567  exposures.^ 

Surg.  Robert  A.  Bachmann,  United  States  Navy,  speaks  very 
highly  of  the  calomel  tube  method  for  gonorrheal  prophylaxis.  He 
used  the  old  A.  &■  X.  Protection  formula,  substituting  tricresol,  1 
per  cent,  in  place  of  phenol,  3  per  cent.  He  states  that  nine  men 
had  intercourse  with  a  public  woman  infected  with  gonorrhea,  and 
escaped  infection  through  the  protection  of  this  method.  The  tube 
he  employs  is  not  as  well  adapted  to  the  urethra  as  the  A.  &  N.  tube, 
and,  besides,  is  very  much  more  expensive.' 

Maj,  F.  F.  Russell  and  Capt.  Henry  J.  Nichols,  Medical  Corps^ 
United  States  Army,  Army  Medical  Museum,  instituted  a  series  of 
•'  experiments  Avith  the  A.  &  N.  tube  to  determine  its  efficiency  as 
a  gonococcicide."  In  making  these  experiments  they  employed  34 
men  suffering  from  fresh  attacks  of  gonorrhea. 

Their  technique  was  as  follows: 

Smears  were  made  from  the  urethral  discbarge  to  establish  the  diaguosis;  if 
the  case  was  suitable,  the  cultures  were  made  on  two  to  four  tubes  of  ascitic 
fluid  agar.     The  diwinfectaat  was  then  applied  to  the  urethra,  where  it  wa^ 
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retained  1  or  2  minutes,  wlien  the  excess  was  allowed  to  escape;  the  patient 
waited  10  to  15  minutes,  then  urinated,  when  fresh  smears  and  cultures  were 
made  from  fluid  expressed  into  the  meatus.  The  cultures  were  incubated  24 
hours,  and  suspicious  colonies  examined  by  a  Gram  stain. 

They  state  "  that  the  original  A.  &  N.  packet  we  received  was 
effective  in  seven  out  of  eight  cases,"  which,  I  think,  is  a  most  favor- 
able showing,  when  we  consider  the  rigid  test  to  which  the  method 
was  subjected. 

In  the  conclusions  of  their  rej)ort  they  state  that  "  the  original 
A.  &  N.  packet  is  effective  as  a  prophj-lactic,  probably  on  account  of 
iis  content  of  carbolic  acid,  which  is  brought  into  action  by  the 
camphor  and  lard."  The  successful  A.  &  N.  formula  used  by  Maj. 
Russell  and  Capt.  Nichols  consisted  of  camphor,  3  per  cent ;  phenol, 
3  per  cent;  calomel,  25  per  cent;  lanoline,  25  per  cent,  and  rendered 
lard  sufficient  to  make  100  parts. 

Since  the  inauguration  of  compulsory  hospital  or  dispensary  disin- 
fection by  the  War  Department,  the  following  details  of  the  system 
have  been  furnished  from  the  Surgeon  General's  Office:  1.  Entire 
name,  rank,  and  organization  of  soldier,  with  day  and  hour  of  con- 
tact, and  day  and  hour  of  disinfection.  2.  Wash  genital  organs 
with  soap  and  warm  water.  3.  Inject  into  urethra  4  cubic  centimeter 
solution,  composed  of  protargol,  2  per  cent;  glycerin,  15  parts,  and 
water,  85  parts.  Retain  three  minutes.  4.  Rub  entire  penis  in 
calomel  ointment,  30  per  cent,  and  wrap  in  soft  paper  napkin. 

The  Surgeon  General  authorizes  the  use  of  a  20  per  cent  argyrol 
solution,  in  case  the  protargol  produces  an  irritating  effect  on  the 
urethra,  and  has  recommended  the  sale  in  post  exchanges  of  pro- 
tective tubes  containing  the  formula  of  the  A.  &  X.  Protection  as 
given  above  in  Russell  and  Nichols's  experiments. 

The  above  dispensary  system  has  proved  satisfactory  in  the  Navy 
in  those  cases  where  the  disinfection  has  been  administered  from 
six  to  eight  hours  after  exposure. 

A  combination  of  the  dispensary  method  with  the  prophylactic 
tube  should  prove  ideal  in  those  cases  where  the  men  remain  absent 
more  than  five  or  six  hours  after  sexual  contact.  Without  disin- 
fection or  the  use  of  prophylactic  tubes  within  that  period,  it  is 
generally  believed  that  less  than  50  per  cent  of  the  men  will  be  pro- 
tected. 

*  Military  Surgeon,  December,  1911- 

^  United  States  Naval  Bulletin,  January,  1912. 

"  Journal  American  Medical  Association.  Apr.  15.  1911. 

^Military  Surgeon,  December,  1911,  and  September.  1910. 

'American  Jouraal  of  Dermatology.  No.  8,  1911. 

'Militaiy  Surgeon.  May,  1912. 

'  Idem.  August.  1912. 


VENEREAL   PROPHYLAXIS   IN   THE   UNITED   STATES   NA  7Y. 
^ledical  Inspector  George  Augustus  Lung,  United  States  Navy. 

The  year  1908  marks  the  beginning  of  the  period  when  the  venereal 
question  in  the  United  States  Navy  began  to  be  seriously  considered. 

For  several  years  efforts  had  been  made  by  medical  officers  to  lessen 
the  incidence  of  venereal  diseases,  but  until  recently  these  were  desul- 
tory in  character  and  spasmodic  in  application.  Quarantining  the 
"^enereally  infected — that  is.  detaining  them  on  board  ship  or  in 
hospital  until  they  were  no  longer  likely  to  communicate  the  disease 
to  others — was  commonly  resorted  to.  Beginning  12  or  15  years 
ago,  lectures  were  given  to  the  enlisted  men  showing  what  venereal 
diseases  were,  how  they  were  contracted,  and  what  effects  they  had 
on  the  individuals  infected  with  them.  These  lectures  were  par- 
ticularly addressed  to  the  apprentices  and  the  other  young  enlisted 
men.  No  medicinal  prophylaxis  was  then  systematically  employed. 
One  heard  now  and  then  of  the  precautionary  use  of  bichloride  of 
mercur^"  or  permanganate  of  potash.  I  am  inclined  to  believe  that 
the  lectures  inspired  no  other  result  than  a  spirit  of  bravado  among 
the  many  devotees  who  haunted  the  shrines  of  Aphrodite.  Venereal 
diseases  have  always  received  due  professional  care,  but  the  tabula- 
tion of  data  for  statistical  purposes  was  regarded  with  indifference, 
or,  at  best,  was  incomplete.  The  Navy  was  smaller;  the  accuracy  of 
its  being  had  not  attained  the  high  degree  that  had  its  origin  in  and 
has  continued  since  the  Spanish  war.  The  constant  striving  for 
fitness  and  efficiency  led  to  a  careful  examination  of  every  feature  of 
naval  life,  and  venereal  diseases  came  under  close  scrutiny. 

In  all  probability,  too,  the  question  attained  an  imjjortant  place  in 
the  minds  of  medical  officers  because  of  like  efforts  made  in  civil  life. 
Much  had  been  written  regarding  the  suppression  of  venereal  dis- 
eases, and  organized  crusades  like  that  against  tuberculosis  had  been 
preached,  both  in  civil  and  military  life.  And  likewise  some  in- 
spiration was  felt  from  the  propaganda  of  the  so-called  moral 
prophylaxis  societies. 

The  discovery  of  the  treponema  pallida  in  1905,  and  its  suscepti- 
bility to  certain  drugs,  led  naval  medical  officers  to  make  more  sys- 
tematic and  definite  efforts  at  suppressing  venereal  diseases.  In  1906 
there  was  an  organized  effort  on  some  of  the  ships  of  the  Navy  to 
lessen  the  prevalence  of  venereal  diseases  by  the  authoritative  con- 
trol of  men  and  the  use  of  drugs.  The  data  made  of  these  efforts 
appear  to  show  some  success.  The  methods  employed  were  essentially 
those  since  adopted  and  now  in  force  throughout  the  service. 

Early  in  November,  1909,  Medical  Director  Diehl  urged  its  adop- 
tion in  our  Navy.  He  secured  official  approval  of  the  commander  in 
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eliief  of  the  Asiatic  Station,  and  the  results  that  immediately  followed 
were  regarded  as  successful.  Dr.  Diehl's  paper  was  published  in  the 
Xaval  Medical  Bulletin  in  1910.  In  May  of  that  year,  at  the  insti- 
gation of  Medical  Inspector  A.  M.  D.  McCormick,  United  States 
Xav}',  then  fleet  surgeon.  Dr.  Diehl's  method  was  adopted  in  the  At- 
lantic Fleet.  It  formed  the  subject  of  a  circular  letter  issued  to  the 
fleet  by  the  commander  in  chief.  Rear  Admiral  Seaton  Schroeder. 
That  circular  letter,  with  some  modifications,  is  still  in  force.  Its 
last  formal  issuance  was  made  on  January  12,  1912,  by  Rear  Ad- 
miral H.  Osterhaus,  United  States  Nary',  the  present  commander  in 
chief.    The  substance  of  its  instructions  are  as  follows : 

Men  are  instructed  as  to  the  nature  of  venereal  diseases,  and  emphasis  laid 
on  the  fact  that  indulgence  is  not  necessary  for  their  health,  as  many  believe 
it  to  be.  The  effect  and  value  of  prophylaxis  is  explained,  and  it  is  pointed  out 
that  those  who  have  been  exposed  may  secure  probable  immunity  by  immedi- 
ately reporting  at  the  sick  bay  and  taking  the  treatment  which  is  provided, 
and,  furthermore,  that  those  who  do  not  avail  themselves  of  this  care,  and 
who  develop  a  venereal  disease,  are  liable  to  disciplinary  action  in  the  same 
way  as  if  their  services  had  been  lost  for  the  like  period  of  lime  through 
drunkenness  or  any  other  misconduct. 

Every  case  of  venereal  disease  occurring  is  admitted  to  the  sick  list,  and 
continued  for  at  lea.st  one  day,  so  that  it  may  appear  on  the  morning  sick 
report. 

Special  report  is  made  to  the  commanding  officer  of  such  venereal  cases  as 
have  not  protected  themselves  by  taking  the  treatment ;  and  disciplinary  action 
may  be  taken  in  all  such  cases. 

All  instances  of  concealment  of  venereal  disease  or  treatment  thereof  by 
improper  means  are  reported  to  the  commanding  officer  in  accordance. 

All  medical  officers  are  required  to  make  monthly  reports  in  a  prescribed 
manner,  indicating  the  number  of  men  going  on  liberty,  the  number  admitting 
exposure,  the  number  of  primary  admissions  both  among  those  admitting  ex- 
posure and  those  who  have  not  admitted  exposure,  and  a  statement  of  the  inci- 
dence for  syphilis,  chancroid,  and  gonorrhea.  A  summary  of  these  monthly 
reports  is  made  for  each  year  and  embodied  in  the  annual  sanitary  report  of 
each  .ship  and  station. 

Theoretically,  the  plan  is  an  excellent  one.  and  at  first  sight  prom- 
ising. In  actual  application  it  is  open  to  many  disturbing  factors. 
On  the  medical  side,  the  efficiency  of  drugs  and  the  accuracy  and 
timeliness  of  their  application  may  lead  to  doubt.  In  the  man  him- 
self, the  quality  of  his  sexual  morality  and  his  willingness  to  submit 
10  treatment  will  give  rise  to  error.  Some  medical  officers,  in  spite 
of  the  best  intentions,  will  temporarily  weary  in  well  doing;  men 
prompted  by  sexual  appetites  will  display  unexpected  vagaries;  and 
official  pronouncements,  unless  frequently  renewed,  are  liable  to  be- 
come a  dead  letter  in  a  short  time.  For  these  reasons  the  statistics 
thus  far  sent  in  are  disappointing.  Some  officers  are  convinced  they 
show  a  lessening  of  the  incidence  of  syphilis.  Venereal  prophylaxis 
has  been  officially  in  force  in  the  Atlantic  fleet  since  May,  1910.  It 
still  partakes  largely  of  the  nature  of  an  experiment.    Its  value  can 
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be  determined  only  by  a  continuance  for  another  two  years,  so  that  the 
results  of  any  one  year  may  be  compared  with  at  least  three  others. 

Beginning  with  1908,  the  statistical  reports  of  the  Navy  show  a 
striking  increase  in  the  venereal  diseases.  Some  explanation  is 
proper  to  show  that  the  sudden  increase  was  more  apparent  than  real. 

Prior  to  1908  the  method  of  keeping  statistical  records  of  venereal 
diseases  was  less  accurate  than  the  method  used  since  that  time. 

A  considerable  number  of  cases  did  not  present  themselves  to  the 
medical  officers  for  treatment,  the  men  concealing  their  condition  in 
order  to  escape  being  placed  on  the  quarantine  list,  and  these,  of 
course,  did  not  appear  in  statistical  reports.  Many  cases  which  came 
to  the  attention  of  the  medical  officei*s  were  of  a  character  which  did 
not  incapacitate  for  duty.  As  was  the  custom  at  the  time,  they  be- 
came subjects  for  medical  treatment,  but  not  for  statistical  record. 

Beginning  with  1908,  in  accordance  with  official  instruction,  the 
keeping  of  the  venereal  statistical  records  became  more  comprehen- 
sive and  accurate.  Any  man  suffering  from  a  venereal  disease  was 
required  to  report  his  condition  to  his  medical  officer.  Concealments, 
when  discovered,  were  punished.  Every  venereal  case  coming  under 
the  cognizance  of  the  medical  officer  was  made  a  matter  of  record. 
Every  case  of  illness  which  was  the  sequel  of  a  venereal  disease,  and 
came  to  the  attention  of  the  medical  officer,  was  likewise  made  a 
matter  of  record ;  the  diagnosis  which  was  entered  being  not  of  ill- 
ness at  the  time  of  presentation,  but  of  the  original  venereal  disease 
that  gave  rise  to  that  illness. 

Because  of  these  circumstances,  it  will  be  readily  seen  why,  within 
the  period  of  a  year,  the  number  of  primary  admissions  and  the 
number  of  sick  days  for  venereal  diseases  suddenly  increased.  The 
figures  indicate  greater  care  in  preparing  the  statistics  rather  than 
an  actual  increase  in  the  pro  rata  incidence  of  venereal  diseases. 

The  belief  is  widely  prevalent  in  civil  life  that  the  rate  of  venereal 
disease  is  higher  in  the  Navy,  generally  speaking,  than  in  civil  life. 
It  is  this  belief  which  helps  to  form  the  unfavorable  prejudice  which 
the  average  civilian  entertains  against  the  enlisted  man.  In  my 
studies  of  this  subject  I  also  find,  and  to  my  amazement,  that  many 
naval  officers  believe  the  same.  The  statement  is  inaccurate.  On  the 
contrary,  the  incidence  of  venereal  diseases  in  the  Navy  is  no  greater, 
and  perhaps  even  less,  than  in  civil  life;  or  at  its  maximum  it  is  no 
greater  than  in  the  average  civil  community  among  men  of  the  same 
age,  as  I  shall  endeavor,  briefly,  to  show. 

In  the  first  place,  it  is  starting  with  an  error  to  assume  that  the 
enlisted  personnel  of  the  Navy  differs  in  its  human  attributes  from 
the  rest  of  humanity.  It  is  true  that  at  times  the  incidental  things 
of  life  in  the  service,  such  as  environment,  and  the  sudden  and  free 
relaxation  from  periods  of  restraint,  tend  toward  incontinence  in 
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sexual  matters  and  their  pathological  consequences.  But  for  every 
one  of  these  that  can  be  named,  in  connection  with  the  sailorman's 
life,  there  could  be  mentioned  an  equivalent  occurring  in  the  life  of 
the  civilian.  It  might  further  be  said  that  the  sailorman  has  the 
advantage,  in  that  he  has  a  different  training  in  cleanliness,  good 
behavior,  and  self  reliance,  and,  although  not  always  lived  up  to, 
his  standards  of  decency  are  high. 

The  enlisted  man  is  a  picked  man.  At  the  time  of  his  enlistment 
the  medical  examiner  determines  his  freedom  from  venereal  diseases 
or  their  consequences.  In  passing  it  might  be  mentioned  here  that 
a  considerable  percentage  of  candidates  presenting  themselves  for 
enlistment  are  rejected  because  of  the  presence  of  venereal  disease. 

Wlien  the  man  of  the  Navy  contracts  venereal  disease,  the  sources 
from  which  he  received  his  infection  are  in  civil  life  and  not  in  the 
Navy.  His  disease  comes  from  the  lewd  Avoman  and  her  haunts, 
maintained  in  civil  life,  and  these  are  patronized  as  much  by  the 
civilian  as  by  the  sailor,  if  not  more.  The  sailor  both  contributes 
to  and  receives  of  the  moral  and  physical  confusion  on  shore,  but  no 
more  than  his  civilian  brother ;  their  degree  of  indulgence  is  prompted 
by  an  instinct  common  to  both;  their  measure  of  troubles  is  gathered 
from  the  same  field. 

In  the  Navy  the  military  methods  are  such  that  every  feature  of  a 
man's  career  is  under  constant  surveillance,  and  the  greater  part  of  it 
becomes,  in  some  form,  a  matter  of  record.  As  I  have  shown,  we 
measure,  to  a  close  degree  of  accuracy,  the  prevalence  of  venereal 
diseases.  We  know  that  these  diseases  exist  in  the  service  to  an 
extent  that  is  startling  as  to  morals  and  distressing  as  regards  effi- 
ciency. We  classify  them,  tabulate  them,  and  determine  their  various 
ratios,  and  then  published  them  broadcast  for  anyone  to  read.  The 
purist,  hearing  of  our  labors,  points  with  the  finger  of  scorn  at  the 
sailorman  and  hastily  condemns  him  as  rough  and  a  licentious  person, 
unworthy  to  associate  with  the  supposedly  more  continent  civilian. 

Unfortunately,  no  accurate  statistics  are  kept  in  civil  life  which 
indicate  either  the  degree  of  sexual  immorality  or  the  prevalence  of 
venereal  disease.  A  case  of  venereal  disease  is  usually  known  only 
to  the  sufferer  himself  and  the  medical  man  to  whom  he  goes  for 
relief.  Between  the  two  the  utmost  secrecy  concerning  the  fact  is 
maintained,  one  being  governed  by  fear  of  public  opinion,  the  other 
by  a  recognized  professional  obligation.  No  records  are  kept,  no 
statistics  are  prepared ;  nothing  is  publicly  known.  Of  recent  years 
this  side  of  the  question  has  been  carefully  studied,  and  current 
professional  literature  gives  abundant  information. 

In  studying  the  question  of  venereal  diseases  it  must  be  kept  in 
mind  that  primarily  we  are  dealing  with  a  sexual  instinct,  a  subject 
that  has  teased  and  pestered  humanity  from  the  founding  of  the 
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Garden  of  Eden  to  the  present  moment ;  a  subject  which  has  defeated 
the  ingenuity  of  the  wisest  of  men,  and  of  which  any  conclusive 
solution  seems  remote  to-day.  Some  of  the  orders  of  insects,  either 
through  an  original  plan  of  nature  or  an  acquired  adjustment  to 
environment,  have  disposed  of  the  sexual  instinct  in  a  manner  that 
fills  us  troubled  humans  with  wonderment. 

It  has  been  said  that  it  has  become  possible,  by  coordinated  effort, 
to  rid  mankind  of  all  infectious  diseases.  And  so  it  is;  but,  unless 
some  great  panacea  is  discovered  to  help  us,  venereal  diseases  will  be 
the  last  to  survive.  The  war  against  tuberculosis  is  a  comparatively 
easy  one,  because  the  inception  of  the  disease  is  in  the  ordinary  every- 
day environment,  and  its  immediate  consequences  are  sickness  and 
death.  It  has  no  association  with  a  dominant  and  instinctive  craving, 
in  the  gratification  of  wliich  the  victim  is  blind  to  consequences. 

The  medical  man  of  the  Navy  naturally  takes  his  largest  view  of 
the  venereal  problem  on  the  side  of  utility  and  human  efficiency: 
the  philanthropist,  on  that  of  eugenics;  the  religious,  on  that  of 
morals.  No  one  questions  the  propriety  of  employing  all  three.  We 
of  the  Navy  have,  for  obvious  reasons,  devoted  our  strongest  efforts 
in  the  direction  of  efficiency  as  it  is  attained  by  the  employment  of 
military  authority  and  the  use  of  drugs.  We  have  not  neglected  the 
other  sides.  No  doubt  they  might  have  been  preached  with  greater 
emphasis. 

A  study  of  this  subject  based  on  statistics  is  not  within  the  inten- 
tion of  this  paper.  That  has  been  treated  of  voluminously  by  several 
medical  officers.  Statistics,  as  kept  in  tlie  Atlantic  Fleet,  covering 
approximately  20,000  men  and  more  than  20  ships,  reveal  nothing 
definite  as  to  results.  The  best  they  show  is  a  concerted  and  deter- 
mined effort  in  the  endeavor  to  solve  the  problem. 

To  the  medical  man  the  great  desideratum  is  a  positive  specific 
remedy  for  each  of  the  three  phases  of  venereal  display.  Until  they 
are  discovered,  the  problem,  as  now  studied,  is  a  complex  and  puz- 
zling one.  Without  such  specifics,  I  am  of  opinion  that  the  effort 
as  now  made,  however  comprehensively  and  faithfully  applied,  is 
futile.  The  involved  questions  of  morals,  decency,  and  continence, 
to  be  applied  for  practical  results  in  the  world  at  large,  are  Utopian. 

The  best  that  I  can  garner  from  the  work  in  the  Navy  is  the 
existence  of  a  great  need  to  eliminate  venereal  diseases  and  an  enthu- 
siastic effort  toward  that  end.  Out  of  this  display  of  energy  there 
may  emerge,  perhaps,  the  specific  remedies. 


VENEREAL  PROPHYLAXIS  INT  ARMIES. 
Maj.  Deane  C.  Howard,  Medical  Corps,  United  States  Army. 

No  present-day  problem  in  military  preventive  medicine  is  of 
greater  importance  in  relation  to  the  physical  efficiency  of  armies 
than  that  of  effectual  control  of  venereal  diseases.  This  is  especially 
the  overshadowing  problem  in  the  United  States  Army,  which  now 
has  the  unenviable  distinction  of  leading  the  armies  of  the  world  in 
venereal  prevalence.  This  excessive  prevalence  in  our  Army  ig 
probably  more  apparent  than  real,  as  safe  deductions  can  not  be 
drawn  from  a  comparison  of  published  venereal  statistics  unless  it 
is  known  that  all  cases  of  venereal  disease  are  uniformly  made  of 
official  record  in  all  armies,  and  that  no  concealed  cases  exist.  The 
true  incidence  of  these  diseases  can  be  known  only  through  periodical 
physical  inspection  of  all  troops.  These  conditions  do  not  now 
obtain,  hence  comparisons  of  published  venereal  statistics  in  various 
armies  are  of  little  value.  However,  it  is  probably  true  that  the 
actual  incidence  of  these  diseases  in  the  United  States  Army  has  been 
greater  in  recent  years  than  in  most,  if  not  all,  continental  armies. 
Tlie  more  general  application  of  approved  methods  of  personal  disin- 
fection, following  coitus,  under  official  sanction  and  direction,  as  well 
as  more  or  less  effective  regulation  and  sanitary  control  of  prostitu- 
tion,  are  the  factors  probably  responsible  for  the  lesser  incidence 
abroad.  Venereal  diseases  in  arm.ies,  while  not  entirely  eradicable, 
are  in  great  part  preventable.  The  specific  causes,  the  exact  methods 
of  transmission,  and  the  sources  of  infection  are  known,  hence  the 
accepted  principles  of  scientific  preventive  medicine  should,  so  far 
as  possible,  be  applied  for  their  control.  Unfortunately,  prophy- 
lactic measures  of  known  efficacy  may  be  possible  of  application  in 
some  armies,  but  not  in  others.  The  problem  is  therefore  a  special 
one  for  each  army  concerned.  In  the  United  States  Army  whatever 
effective  measures  we  are  able  to  apply  are  those  directed  chiefly  to 
the  individual  soldier.  The  sources  of  infection  are  beyond  military 
control,  and  we  can  hope  for  no  effective  regulation  and  sanitary 
supervision  of  prostitution  by  the  civil  authorities  in  view  of  a  public 
sentiment  in  the  United  States  which  is  unalterably  opposed  to  any 
form  of  official  recognition.  Being  generally  inapplicable  in  our 
Army  at  present,  these  measures  will  not  be  discussed  here. 

The  increasing  prevalence  of  venereal  diseases  in  the  United  States 
Army  during  recent  years  has  been  the  occasion  of  great  concern  on 
the  part  of  its  medical  authorities.  Measures  have  from  time  to  time 
been  recommended  by  the  Surgeon  General  of  the  Army,  which,  if 
universally  and  rigidly  enforced,  would  have  caused  a  marked  reduc- 
tion in  our  venereal  rates.     Concerning  this  question,  the  policy  of 
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the  higher  military  authorities  in  the  War  Department  was  for  many 
years  one  of  silence  and  inaction.  The  issuance  of  military  orders 
directing  inspections  of  troops  for  venereal  disease,  the  use  of  pro- 
phylactic solutions  following  intercourse,  or  any  other  preventive 
measures  were  opposed,  as  it  was  held  that  "  the  publication  of  such 
orders  may  prove  offensive  to  the  general  public  and  humiliating  to 
the  service."  This  attitude,  and  the  consequent  failure  to  put 
uniform  and  effective  measures  of  prophylaxis  in  force  throughout 
the  Army,  have  been  the  chief  causes  of  our  continuously  high 
venereal  incidence.  So  long  as  effective  prophylaxis  depended  on  the 
individual  initiative  of  medical  officers,  without  the  direction  and 
support  of  high  militai-y  authority,  results  were  disappointing.  It 
is  to  the  great  credit  of  the  present  administration  of  the  Surgeon 
General's  Office  that  the  War  Department  has  been  convinced  of  the 
necessity  of  meeting  the  venereal  issue  fairly  and  squarely,  thus 
reversing  a  previous  long-established  policy.  General  Order  No.  17, 
May  31,  1912,  directs,  throughout  the  Army,  bimonthly  inspections  of 
troops  for  the  detection  of  venereal  disease,  an  official  record  to  be 
made  of  all  known  cases,  and  the  application  of  individual  pro- 
phylactic treatment  following  exposure,  under  penalty  of  trial  by 
court-martial  for  noncompliance  therewith.  It  is  certain  that  re- 
duced venereal  rates  will  result  from  the  general  enforcement  of  the 
provisions  of  this  order.  It  may  be  possible,  however,  that  for  a  time 
venereal  admissions  may  show  an  actual  increase,  as  heretofore 
|)eriodical  physical  inspections  for  concealed  cases  of  disease  have 
been  by  no  means  universal,  and  many  known  cases  of  disease  have 
not  been  appearing  of  record. 

Measures  of  prophylaxis  of  proved  worth,  which  are  applicable  in 
our  Army,  will  be  discussed  briefly. 

1.  educational  and  moral  prophylaxis. 

The  subjects  of  sexual  hygiene,  the  venereal  diseases,  and  the  social 
^vil  are  now  discussed  from  public  platforms  and  in  the  press  with 
a  frankness  that  would  not  have  been  tolerated  by  public  sentiment 
a  decade  ago.  The  public  is  thus  being  enlightened  concerning  the 
wide  prevalence  and  frightful  ravages  of  venereal  diseases.  It  is 
believed  that  the  fuller  discussion  and  comprehension  of  the  venereal 
peril  has  been  productive  of  much  good  and  may  ultimately  result 
in  the  application  of  straightforward,  sane  measures  for  the  con- 
trol of  these  diseases  in  civil  communities.  Indirectly  this  will 
l^enefit  the  Army,  for  the  soldier  does  not  contract  venereal  disease 
in  barracks  but  from  the  prostitute  in  civil  communities,  who  is  at 
present  permitted  to  disseminate  infection  without  restriction.  Co- 
incidently  these  subjects  have  in  recent  years  been  given  increased 
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prominence  in  the  Army.  Instruction  has  been  offered  quite  gen- 
erally through  lectures  b}^  medical  officers  and  distribution  of  venereal 
circulars  made  to  the  individual  soldier.  This  has  been  supple- 
mented by  informal  advice  to  the  men  as  opportunity  offered,  and 
moral  talks  by  chaplains  and  others.  Educational  and  moral  meas- 
ures are  desirable  and  of  some  value,  but  alone  will  have  little  in- 
fluence on  venereal  prevalence  in  armies.  Soldiers  can  not  be  made 
celibates  by  order  or  by  well-intended  advice.  The  great  majority 
will  deliberately  expose  themselves  to  venereal  diseases  with  full 
knowledge  of  the  dangers  of  infection  and  of  the  seriousness  of  the 
diseases  to  which  they  are  exposed.  Comparatively  few  will  prac- 
tice continence  on  the  advice  of  the  highest  medical  or  other 
authorities. 

2.   RECREATIVE   FEATURES   AND   ATHLETICS. 

Idleness  is  said  to  be  "  the  mother  of  lechery,"  and  consequently 
must  bear  a  certain  relationship  to  the  prevalence  of  venereal  dis- 
eases. Wholesome  amusements  in  garrison,  the  encouragement  of 
athletics  and  of  out-of-door  sports,  are  of  undoubted  value.  The 
athlete  who  takes  pride  in  his  physical  supremacy  is  rarely  a  sen- 
sualist. Well-equipped  recreation  and  reading  rooms,  gymnasia,  and 
soldiers'  clubs  should  be  provided  and  made  so  attractive  that  the 
soldier  will  be  inclined  to  spend  his  spare  hours  in  garrison,  thus 
avoiding  the  temptations  of  the  disreputable  haunts  of  diseased 
women. 

3.    INSPECTIONS. 

Frequent  physical  inspections  of  all  soldiers  for  concealed  cases 
of  disease  are  absolutely  essential  as  a  part  of  any  effective  scheme 
of  prophylaxis.  Inspections  should  be  held  bimonthly,  without 
previous  notice  to  the  men,  and  preferably  immediately  following  a 
formation.  Soldiers  submit  to  these  inspections  as  a  matter  of 
course,  and  where  the  practice  is  in  force  usually  report  the  appear-^ 
ance  of  disease  promptly,  anticipating  detection  at  the  regular  .in- 
spection. Every  known  case  of  venereal  disease  should  be  made  a 
matter  of  official  record.  Venereal  disease  in  barracks  is  a  menace 
to  innocent  comrades,  and  in  armies  such  cases  should  be  treated  ir^ 
hospital  during  the  stages  of  infectivity. 

4.    LENGTH   OF   TREATMENT. 

Prolonged  observation  and  treatment  of  venereal  cases  are  im^ 
portant  factors  in  prophylaxis.  Readmissions  of  syphilitics,  which 
are  due  most  often  to  neglected  or  interrupted  treatment,  should 
be  comparativel}'  infrequent.  A  sj^philitic  register,  in  our  service, 
follows  the  soldier  from  station  to  station  and  insures  intelligent  and 
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regular  treatment  of  sj'philitics  as  long  as  it  is  required.  Gonnor- 
rhea  patients,  even  when  apparently  cured,  as  evidenced  by  negative 
microscopical  findings  and  cessation  of  discharge,  should  be  kept  in 
semiquarantine,  with  restriction  of  all  pass  privileges,  and  under 
frequent  observation  for  several  weeks  after  return  to  duty  to  pre- 
vent opportunity  for  reexposure  and  probable  relapse  before  the 
cure  is  complete. 

5.  personal  prophylaxis. 

Fully  80  per  cent  of  venereal  infections  in  men  are  preventable 
if  proper  prophylactic  treatment  is  given  within  10  hours  following 
exposure.  Personal  prophylaxis  is  of  greater  value  than  all  other 
preventive  measures  combined.  xVny  effective  scheme  of  prophylaxis 
in  the  Army  must  provide  and  insure  that  proper  treatment  be  given 
at  the  proper  time  and  in  the  proper  manner.  The  failure  in  the 
trials  of  personal  prophylaxis  in  our  Army,  through  "  K  "  and  other 
packets  distributed  to  the  soldier,  and  company  lavatory  disinfection 
systems,  has  been  due  chiefly  to  the  fact  that,  through  ignorance, 
indijfference,  carelessness,  or  drunkenness,  the  majority  of  soldiers 
failed  to  carry  out  properly  the  treatment  provided.  The  treatment 
should  be  given  in  a  secluded  room  at  the  hospital,  and  only  by,  or 
under  the  immediate  supervision  of,  a  trained  hospital  attendant. 
To  secure  protection  to  every  soldier  exposed,  the  treatment  must  be 
mandatory  by  military  order,  and  not  dependent  on  the  whim  of  the 
soldier. 

6.    PUNITIVE   measures. 

Mandatory  prophylaxis  must  be  rigidly  enforced  by  certain  puni- 
tive measures.  It  is  important  that  every  soldier  who  contracts 
venereal  disease,  and  has  failed  to  use  preventive  treatment  at  the 
proper  time,  should  be  punished  by  trial  by  court-martial-  The  pen- 
alty for  delinquency  should  be  sufficiently  heavy  to  insure  general 
compliance  with  the  order.  No  guilty  man  should  escape.  Under 
this  system,  a  stigma  attaches  to  the  soldier  who  contracts  venereal 
disease.  Pass  and  other  privileges  should  be  forfeited,  not  only  while 
under  treatment  for  the  disease  but  for  a  definite  period  afterwards. 
We  can  not  prevent  soldiers  from  exposing  themselves  to  these  dis- 
eases, but  we  can  and  do  protect  them  against  themselves  by  man- 
datory prophylaxis.  After  exposure,  and  not  before,  are  soldiers 
inclined  to  consider  possible  consequences,  and  they  are  then  more 
amenable  to  orders  requiring  them  to  take  precautions  to  avoid 
disease. 

If  best  results  are  to  be  obtained,  the  responsible  officer  in  every 
command  must  personally  investigate  each  venereal  admission,  to 
determine  whether  or  not  the  orders  on  the  subject  have  been  strictly 
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complied  with.  The  unconfirmed  statement  of  the  soldier  as  to  the 
date  of  his  exposure  is  of  little  value,  as,  in  case  he  has  failed  to  take 
preventive  treatment  at  the  proper  time,  he  is  naturally  anxious  to 
avoid  the  penalty  for  his  negligence,  and  his  statement  is  colored 
accordingly.  Chief  reliance  must  be  placed  on  the  known  period  of 
incubation  of  these  diseases.  Cases  showing  an  unusually  long  incu- 
bation will  be  viewed  with  suspicion.  Many  schemes  are  devised  by 
soldiers  to  avoid  punishment  for  failure  to  comply  with  orders  on 
the  subject,  and  in  some  cases  the  guilty  undoubtedly  escape.  Con- 
stant vigilance  is  necessary  to  keep  these  cases  at  a  minimum. 

7.    STOPPAGE   OF   PAY. 

Under  the  terms  of  a  soldier's  enlistment  contract,  he  enters  the 
service  presumably  with  a  sound  body.  A  moral  obligation  devolves 
on  him  to  maintain  his  health  and  thus  render  full  service  during  the 
period  of  his  enlistment.  He  fails  in  this  obligation  when,  through 
his  own  misconduct,  he  becomes  incapable  of  performing  his  duty. 
Therefore,  it  is  but  just  and  equitable  that,  during  the  time  he  is 
physically  incapacitated  on  account  of  venereal  disease,  his  pay  and 
allowances  should  be  forfeited.  Eecently  this  provision  has  been 
enacted  into  law,  through  the  urgent  recommendation  of  the  Surgeon 
General  of  our  Army,  supported  by  the  higher  military  authorities. 
Its  enactment  will  result  in  automatic  punishment  for  every  offender. 
Soldiers  should  now  be  as  much  concerned  individually  to  protect 
themselves  from  disease  as  we  heretofore  have  been  concerned  to 
protect  them.  As  a  result  of  this  new  law,  a  more  general  compli- 
ance with  orders  requiring  personal  prophylaxis  following  exposure 
appears  certain. 

A  system  of  venereal  prophylaxis,  the  essential  of  which  is  man- 
datory personal  disinfection  following  exposure,  was  initiated  at 
Jefferson  Barracks,  Mo.,  August  1,  1911,  and  has  since  been  in  suc- 
cessful operation.  Jefferson  Barracks  is  one  of  the  larger  recruit 
depots,  and  has  a  continually  changing  personnel.  Nearly  10,000 
recruits  pass  through  the  depot  during  the  year.  Conditions  are 
therefore  more  difficult,  for  effective  prophylaxis,  than  in  regular 
garrisons  where  the  personnel  is  comparatively  permanent.  A  great 
majority  of  admissions  for  venereal  disease  at  Jefferson  Barracks 
during  the  past  year  have  been  due  to  infections  contracted  prior  to 
enlistment.  Obviously,  our  prophylactic  measures  can  have  no  con- 
trol over  this  class  of  admissions.  The  scheme  of  prophylaxis  in- 
cludes educational,  moral,  and  recreative  features,  prolonged  observa- 
tion and  treatment  of  venereal  cases  to  prevent  relapse,  and  bi- 
monthly physical  inspections  of  the  command  for  venereal  disease. 
Chief  reliance,  however,  is  placed  on  mandatory  personal  prophylaxis 
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in  conjunction  with  certain  punitive  measures,  i.  e.,  restriction  of 
privileges,  prolonged  quarantine,  and  trial  by  court-martial  of  every 
soldier  contracting  venereal  disease  who  has  failed  to  report  for  the 
prophylactic  treatment  at  the  proper  time.  Every  recruit,  within 
48  hours  of  his  enlistment,  receives  personal  instruction  concerning 
venereal  diseases  from  his  squad  instructor.  The  text  of  the  post 
order  on  the  subject  is  read  and  explained  to  him.  This  includes  a 
brief  description  of  the  venereal  diseases,  the  mode  of  transmission. 
and  the  dangers  of  cohabitation  Avith  prostitutes.  Sexual  continence 
is  advised  as  compatible  with  full  mental  and  physical  vigor,  and  as 
the  only  "sure  way  to  escape  venereal  diseases."  To  those  who  will 
not  heed  the  advice  as  to  sexual  continence,  it  is  explained  that  a 
system  of  treatment  has  been  prescribed,  and  is  given  by  a  trained 
hospital  attendant  to  every  soldier,  following  exposure,  immediately 
upon  his  return  to  post  and  that  the  earlier  after  intercourse  he  re- 
ports the  better  are  his  chances  to  escape  infection.  Within  10  days 
of  the  recruit's  enlistment  he  receives  further  instruction  along  the 
same  lines  from  a  lecture  by  a  medical  officer.  When  a  recruit  has 
received  this  instruction  from  his  squad  leader  it  is  so  recorded  by 
the  insertion  of  the  letter  "V"  on  his  individual  instruction  report. 
A  copy  of  the  order  on  the  subject  is  kept  conspicuously  posted  on  all 
bulletin  boards.    Paragraph  3  of  the  order  reads: 

All  enlisted  meu  of  the  command  who  expose  themselves  to  the  danger  of 
contracting  venereal  disease  by  sexual  intercourse  with  women  will,  immedi- 
ately upon  return  to  the  post,  or  if  exposed  on  the  reservation  before  return 
to  quarters,  report  at  the  hospital  for  preventive  treatment. 

The  treatement  consists  in  (1)  thorough  cleansing  of  genitals, 
using  1-5000  mercuric  chloride  solution  (2)  injection  into  the  anterior 
urethra  of  4  cubic  centimeters  of  20  per  cent  argyrol  solution;  (3) 
the  application  to  the  entire  penis  of  2  to  4  grams  of  30  per  cent 
calomel  ointment,  especial  attention  being  given  to  the  glans  and 
prepuce.  The  hospital  attendant  on  duty  in  the  venereal  dressing 
room  keeps  an  accurate  record  of  each  treatment  in  the  prophylactic 
register  provided  for  the  purpose.  The  record  shows  the  name  and 
organization  of  the  soldier,  the  hour  and  date  of  exposure,  and  the 
hour  and  date  treatment  is  given.  Under  remarks  may  be  noted  that 
the  soldier  was  "intoxicated,"  or  any  other  information  bearing  on 
the  case.  AVhen  a  case  of  venereal  disease  is  noticed  we  ascertain 
whether  or  not  the  soldier  has  reported  for  treatment  as  required. 
If  not,  he  is  reported  by  letter  to  the  adjutant  for  disciplinary  action, 
the  medical  officer  furnishing  the  necessary  evidence  in  the  case. 
The  relationship  between  the  hour  and  date  of  exposure  and  the 
hour  and  date  when  treatment  is  given,  as  shown  on  the  prophylactic 
record  book,  is  important  in  the  determination  of  delinquency.  The 
soldier  who  reports  for  treatment  several  hours  after  return  to  post 
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(giving  various  excuses  for  his  delay)  is  held  to  be  equally  culpable 
with  the  soldier  who  fails  altogether  to  take  the  treatment.  The" 
order  requires  him  to  report  immediately  (regardless  of  other  duty) 
and  he  is  held  strictly  to  this  requirement.  Every  delinquent  has 
been  punished.  There  have  been  no  concealed  cases  of  disease  and 
every  case  has  been  taken  up  and  made  of  official  record. 

RESULTS. 

With  a  venereal  admission  rate  of  174  per  1,000  for  the  entire 
Army,  in  1910,  the  rate  for  Jefferson  Barracks  was  318  per  1,000. 
For  the  year  immediately  preceding  the  initiation  of  mandatory 
prophylaxis,  the  venereal  admission  rate  was  290  per  1,000.  During 
a  part  of  this  latter  period,  voluntary  prophylaxis  was  in  force. 
These  excessive  rates,  as  compared  with  the  Army  at  large,  were  due 
in  great  part  to  the  large  number  of  infections  contracted  before  en- 
listment. It  is  impossible,  under  present  regulations  governing  ex- 
amination of  applicants,  to  avoid  the  enlistment  of  men  wliile  they 
are  in  the  incubation  period  of  the  disease,  and  venereal  rates  at  re- 
cruit depots  suffer  accordingly.  During  both  periods,  for  which 
rates  are  quoted,  no  physical  inspections  of  command  for  the  detec- 
tion of  venereal  disease  were  made,  except  the  regular  outgoing 
examinations  of  recruits.  In  August,  1911,  regular  venereal  inspec- 
tions were  first  authorized,  and  have  since  been  made,  at  first  monthly 
and  later  bimonthly.  Under  these  conditions,  if  prophylactic  meas- 
ures had  not  been  in  force,  a  rate  considerably  higher  than  in  1910 
would  be  expected.  That  prophylaxis  has  been  effective  is  shown 
by  the  reduced  admission  rate  of  154  per  1,000  for  the  year  ending 
August  31,  1912,  a  reduction  of  47  per  cent  from  the  rate  for  the 
preceding  year,  and  52  per  cent  from  1910.  This  reduction  has  been 
effected  entirely  in  the  class  of  new  cases  or  fresh  infections.  Care- 
ful records  have  been  kept  in  each  venereal  admission,  and  it  is 
shown  that  59  per  cent  of  total  admissions  during  the  year  have  been 
from  infections  contracted  before  enlistment,  before  arrival  at  sta- 
tion, or  readmissions  of  old  cases. 

This  class  of  admissions,  representing  an  admission  rate  of  91  per 
1,000,  obviously  is  beyond  control  by  prophylactic  measures  at  the 
depot.  It  is  reasonable  to  assume  that  admissions  of  this  class  were 
equally  numerous  in  1910.  Deducting  from  the  total  admission 
rate  for  1910,  the  assumed  rate  for  this  class  of  infections,  there  re- 
mains a  rate  of  227  per  1,000,  which  may  be  considered  a  fairly  cor- 
rect estimate  of  the  admission  rate  for  fresh  infections  contracted  at 
the  depot  in  1910.  For  the  year  ending  August  31,  1912,  the  fresh 
infections  contracted  at  the  depot  represent  an  admission  rate  of 
only  63  per  1,000,  a  reduction  of  72  per  cent  from  the  assumed  rate 
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for  1910,  There  were  84  fresh  infections  contracted  at  the  depot 
during  the  year,  with  an  average  enlisted  strength  of  1,329.  Of  the 
above,  60  had  failed  to  use  prophylactic  treatment  (delinquents), 
while  only  24  infections  developed  following  the  use  of  the  prophy- 
lactic in  3,800  treatments,  or  one  infection  to  every  158  men  exposed 
and  treated.  (To  this  record  may  be  added  275  treatments,  with 
3  infections,  from  June  to  August,  1911,  before  the  treatment  became 
mandatory,  which  gives  a  total  of  4,075  treatments,  followed  by  27 
infections,  the  complete  prophylactic  record  at  the  depot.)  If  every 
soldier  had  taken  the  treatment,  as  required  by  orders,  it  is  believed 
that  the  admission  rate  for  new  cases  would  not  have  exceeded  25 
per  1,000.  This  latter  rate,  then,  we  may  hope  to  attain  in  commari(is 
having  a  more  or  less  permanent  personnel,  by  reducing  delinquency 
to  a  minimum  through  heavier  penalties. 

The  following  table  shows  the  venereal  incidence  and  prophylactic 
record  by  months : 


Venereal  record  at  Jefferson  Barracks,  Mo.,  with  results  of  mandatory  indi- 
vidual prophylaxis  from  Sept.  1,  1911,  to  Aug.  31,  1912. 


Month. 


Average 
enlisted 
strength 
of  com- 
mand. 


Total 
venereal 
admis- 
sions. 


Contracted 
before 

enlistment 
or  before 
arrival  at 
depot  or 

readmission 

of  old  cases 


New  cases 

(fresh 
infection) 

con- 
tracted 
at  depot. 


Reported  for 
prophylactic. 


Yes. 


No. 


Total 
number 
prophy- 
lactic 
treat- 
ments. 


September. 

October 

November. , 
December.. 


January.. 
February. 

March 

April 

May 

June 

July 

August... 


Total. 


1911. 


1,439 
1,288 
1,419 
1,479 


1,475 
1,371 
1,445 
1.476 
1,337 
1,128 
1,086 
1,091 


14 


84 


216 
256 
248 
376 


334 
245 
371 
544 
402 
288 
%2 
258 


3,800 


SUMMARY  FOR  THE  YEAR. 

Average  daily  enlisted  strength 1,329 

Admission  rate  per  1.000  for  venereal  diseases  (total) 154 

Admission  rate  per  1,000  for  venereal  diseases  contracted  before  enlist- 
ment, before  arrival  at  post,  or  readmission  of  old  cases 91 

Admission  rate  per  1,000  for  venereal  diseases  contracted  at  depot  (fresh 
cases) 63 

Admission  rate  per  1,000  for  venereal  diseases  (fresh  cases)  developing 

after  the  use  of  prophylactic 18 

Admission  rate  per  1.000  for  venereal  diseases   (fresh  cases),  in  which 

the  prophylactic  was  not  used  (representing  delinquency) 45 

Degree  of  protection  afforded  by  prophylactic  treatment — one  infection 
to  every  158  treatments percent 99.3 
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Of  the  24  infections  in  which  the  use  of  the  prophylactic  failed 
to  prevent  disease  16  were  gonorrhea,  7  chancroids,  and  1  syphilis. 
The  relative  degree  of  protection  afforded  by  the  treatment  for 
the  3  venereal  diseases  as  shown  by  this  series  of  cases  follows: 
Gonorrhea,  1  infection  to  237  treatments;  chancroids,  1  infection  to 
542  treatments;  syphilis,  1  infection  to  3,800  treatments. 

The  detailed  cases  appear  in  the  following  table: 

Data  concerning  24  cases  of  venereal  disease  credited  as  failures  of  prophylactio 
*      treatment,  Jefferson  Barrachs,  Mo.,  Sept.  1,  1911,  to  Aug.  31,  1912. 


Case  number. 

Date  of  expos- 
ure (soldier's 
statement). 

Number 
of  hours 
between 
exposure 
and  use  of 
prophy- 
lactic. 

Incu- 
bation 
period 
(days). 

DIsea.^e. 

Complica- 
tions. 

Num- 
ber of 
days 
under 
treat- 
ment. 

Remarks. 

I.  C.  S.,  recruit 

Aug.    6,1911 

31 

22 

Chancroids.. 

Chancroidal 

15 

Undoubt  e  d  ly 

Twenty  -  third 

adenitis. 

exposed  at  a 

Company. 

• 

date    later 
than  alleged. 
Probably     a 
delinquent. 
Previous       at- 

II. J.  K.,  recruit 

Oct.     1,1911 

3 

2 

Acute  gonor- 

None  

14 

Twenty  -  third 

rhea. 

tack  of  gonor- 

Company. 

rhea    1    year 

III.  F.    W.,   re- 

Oct.   11,1911 

4 

9 

do 

do 

16 

ago. 
Protargol       (2 

cruit  Twenty- 

per  cent)  used 

third  Company 

as     urethral 
disinfectant. 

IV.  D.    H.    M., 

Nov.    9,1911 

31 

5 

do 

......do 

48 

Drunk     when 

recruit        Fif- 

prophylactic 

teenth     Com- 

used. 

pany. 

V.  W.     S.,    re- 

 do 

9 

10 

do 

do 

33 

Incubation    10 

cruit  Fifteenth 

days      (?); 

Company. 

probably      a 
delinquent. 
Third  attack. 

VI.  H.  J.  G.,  re- 

Dec.    9,1911 

7 

4 

M  u  1 1  i  p  le 

Acute  gonor- 

64 

cruit  Twenty- 

chancroids 

rhea    and 

seventh    Com- 

stricture. 

pany. 
vfi.  W.   S.   C, 

Dec.  10,1911 

6 

4 

Acute  gonor- 

None  

20 

ref-ruit        Fif- 

rhea. 

tet'nth      Com- 

pany, 
vni.  J.  E.  P., 

do 

6 

5 

do 

do 

34 

recruit        Fif- 

teenth     Com- 

pany. 
IX.  W.   v.,   re- 

Dec. 11,1911 

5i 

4 

do 

do 

24 

cruit  Twenty- 

seventh   Com- 

pany. 
X.  T.  D.  D.,  re- 

Dec. 10,1911 

lOJ 

6 

do 

do 

36 

cruit  Twenty- 

seventh    com- 

pany. 
XI.  E.F.H.,  re- 

Dec. 11,1911 

9i 

6 

do 

do 

38 

Argyrol. 

cruit  Twenty- 

seventh   Com- 

xfl.  J.'C.F.,  re- 

Dec.   9,1911 

5 

20 

Chancroids, 

do 

10 

20  (7)  days  in- 

cruit Twenty- 

multiple. 

cubation;  un- 

third       Com- 

doubtedly ex- 

pany. 

posed    at    a 
later        date 

and  exposure 

denied. 

XIII.  F.  B.  S., 

Dec.  23,1911 

4 

10 

do 

Suppurative 

55 

Probably  a  de- 

recruit Eight- 

aden i  t  i  s 

linquent. 

eenth       Com- 

chancroidal 

pany. 
XIV.  A.  O.^  re- 

Jan.   11,1913 

4i 

5 

Acute  gonor- 

Periurethral 

22 

cruit      Eight- 

rhea. 

abscess. 

eenth       Com- 

pany. 
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Data  concerning  2Jf  cases  of  venereal  disease  credited  as  failures  of  prophylactic 
treatment,  Jeffcrsoji  Barracks,  Mo.,  etc. — Continued. 


Case  number. 


Date  of  expos- 
ure (soldier's 
statement). 


Number 
of  hours  j 
between  i 
exposure 
and  use  of 
prophy- 
lactic. 


Incu- 
bation 
period 
(days). 


Disease. 


Complica- 
tions. 


Num- 
ber of 
days 
under 

treat- 
ment. 


Remarks. 


XV.  H.  D.,  re- 
cruit Twenty- 
seventh  Com- 
pany. 


Feb.  14,19J2 


XVL  T.  J.   D.,  i  Feb.  10,1912 
recruit  'Six- 
teenth Com- 
pany. 


XVn.  A.J.P.,re-    Mar.  12,1912 
cruit  Twenty- 
seventh   Com- 
pany. 


XVIII.  J.  M.W., 
musician  Fif- 
teenth Com- 
pany. 

XIX.  E.  B.,  re- 
cruit Fifteenth 
Company. 


XX.  S.  W.  H., 
recruit  Eight- 
eenth Com- 
pany. 

XXI.  C.  D.,  re- 
cruit Sixteenth 
Company. 

XXII.  L.  T.,  re- 
cruit Eight- 
eenth Com- 
pany. 


XXIII.  V.  D., 
private  Hos- 
pital Corps. 

XXIV.  M.  T.  L., 
recruit  Eiglit- 
eenth  Com- 
pany. 


Apr.  15,1912 


Apr.  11,1912 


May   18,1912 


May  16,1912 


May   13,1912 
May  21,1912 


July   14,1912 
Aug.  13,1912 


^ 


Si 


5h 


2§  i/ 

3 
2| 


Acute  gonor- 
rhea. 


39     P  r  i  m  a  ry 

s3T)hilis. 


Acute  gonor- 
rhea. 


..do. 


do. 


None. 


22 


.do 


.30. 


19 


28 


Gonorrh  e  al 
arthritis. 


None. 


Chancroids, 
multiple. 


Chancroi  d  s 
(phage- 
denic). 

fChancroids, 
\    multiple. 


Acute  gonor- 
rhea. 

....do 


.do. 


do.... 


}... 


.do. 


Gonorrheal 
cpid  i  d  y- 
mitis. 

None 


38 


54 


53 


29 


On  pass  Feb. 
10,  which  is 
probable  date 
of  exposure, 
though  d  e  - 
nied.  Prob- 
ably reported 
for  treatment 
when  disease 
appeared. 

Long  incuba- 
tion period 
suggests  sub- 
sequent ex- 
posure, when 
no  prophy- 
lactic was 
used. 

Long  incuba- 
tion period 
suggests 
probable  sub- 
sequent ex- 
posure and 
failure  to  use 
prophylactic. 


Long  incuba- 
tion period 
suggests  a 
later  expo- 
sure than  al- 
leged and 
probable  de- 
linquency. 


Had  a  lacera- 
tion of  penis 
following  co- 
itus. May  21. 
Ulcers  de- 
veloped at 
site  of  lacera- 
tion. 


Several  of  the  cases  recorded  above  undoubtedly  were  delinquents, 
but  the  evidence  was  not  sufficient  to  justify  other  classification,  and 
they  were  given  the  benefit  of  the  doubt.  The  prolonged  incubation 
period  in  some  cases  suggests  the  possibility  that  the  use  of  the 
urethral  disinfectant  may  retard  the  development  of  the  disease  in 
the  cases  in  which  the  disease  is  not  prevented.     The  average  period 


Howard.]  VENEREAL  PROPHYLAXIS  IN   ARMIES.  351 

of  treatment  for  uncomplicated  cases  of  gonorrhea  developing  after 
the  use  of  the  prophplactic  does  not  appear  to  differ  materially  from 
that  of  cases  developing  without  prophylactic  treatment,  the  average 
being  27  days  for  13  such  cases. 

In  the  success  that  has  attended  mandatory  personal  prophylaxis 
at  Jefferson  Barracks,  Mo.,  during  the  past  year,  no  great  insistence 
is  placed  on  the  particular  urethral  disinfectant  employed.  It  is  the 
system  alone  that  is  most  essential.  Argyrol  in  20  per  cent  solution 
has  been  used  almost  exclusively,  and  while  its  value  as  a  gonococci- 
cide  appears  to  have  scant  laboratory  support,  the  clinical  proof  of 
its  efficacy  for  prophylactic  purposes  is  ample,  as  demonstrated  by 
this  series  of  cases.  It  is  probably  the  most  efficient  gonococcicide 
among  all  nonirritating  silver  preparations,  and  has  proved  emi- 
nently satisfactory  in  our  work.  The  value  of  calomel  ointment  as 
a  preventive  of  syphilitic  infection  has  been  accepted  universally  for 
many  years,  following  the  reports  of  Metchnikoff's  convincing  experi- 
ments on  apes.  No  other  preparation  has  been  seriously  considered 
as  a  substitute  for  it  in  prophylactic  work.  Recent  reports  have 
indicated  that  calomel  (30  per  cent),  combined  with  a  member  of 
the  phenol  group,  and  made  into  a  paste  with  animal  fat  as  a  men- 
strum,  protects  equally  well  against  both  gonorrhea  and  syphilis. 
For  routine  use  in  the  Army  a  single  preparation,  instead  of  two, 
obviously  is  highly  desirable.  The  older  and  well-tried  disinfectants 
in  prophylactic  work,  however,  should  not  be  displaced  hastily  by  the 
newer  preparation  until  the  worth  of  the  latter  as  a  gonococcicide  has 
been  fully  established  by  ample  clinical  experience. 

"V\niile  the  system  described  imposes  more  labor  on  the  medical  and 
hospital  personnel  than  other  systems  of  prophylaxis,  the  additional 
labor  is  more  than  justified  by  the  better  results  obtained.  In  regu- 
lar garrisons,  where  prior  to  enlistment  infections  are  rare  as  com- 
pared with  recruit  depots,  the  success  of  mandatory  prophylaxis 
should  be  more  strikingly  evident.  The  system  is  entirely  practicable, 
as  demonstrated  by  a  full  year's  experience  with  it  at  Jefferson  Bar- 
racks. An  order  requiring  soldiers  to  report  for  disinfection  follow- 
ing exposure  is  enforced  as  easily  as  orders  on  any  other  sanitary 
subject.  Some  delinquency  may  be  expected,  but  this  must  be  kept  at 
a  minimum  by  the  imposition  of  heavy  penalties  in  each  ease  of  fail- 
ure to  comply  with  the  order.  Under  the  provisions  of  General  Order 
No.  17,  War  Department,  1912,  mandatory  individual  prophylaxis  is 
now  in  force  throughout  the  United  States  Army.  The  order  referred 
to  is  properly  general  in  its  terms,  and  does  not  dictate  the  details 
necessary  to  be  followed  for  each  command.  While  it  is  directed  that 
the  "  hospital "  system  of  disinfection  be  applied  in  all  commands, 
provision  should  be  made  also  for  the  distribution  and  use  of  packets 
in  conjunction  with  the  above,  where  commands  are  not  reasonably 
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near  the  communities  harboring  the  sources  of  infection.  To  secure 
effective  prevention,  treatment  should  be  applied  within  10  hours  fol- 
lowing exposure.  When  soldiers  are  absent  from  their  commands  for 
periods  longer  than  10  hours,  individual  treatment  should  be  applied 
by  the  soldier  himself  immediately  following  coitus,  to  be  followed 
by  a  second  disinfection  upon  return  to  his  post. 

In  conclusion,  individual  prophylaxis  enforced  by  military  order, 
in  conjunction  with  punitive  measures  and  automatic  stoppage  of 
pay  and  allowances  for  the  period  actually  incapacitated  on  account 
of  venereal  disease,  tending  to  reduce  delinquencj'^  to  a  minimum,  arc 
our  most  valuable  measures  for  the  prevention  of  these  diseases  in 
armies.  AVith  reference  to  the  United  States  Army,  the  War  De- 
partment having  spoken  in  General  Order  No.  17,  the  responsibility 
for  the  intelligent  and  vigorous  enforcement  of  that  order  now  rests 
with  individual  medical  and  commanding  officers,  who  should  prop- 
erly be  held  accountable  for  any  excessive  prevalence  of  these  dis- 
eases in  a  command. 


DIE  VERHtJTUNG   DER  VENERISCHEN   KRANKHEITEN   AN  BORD 
VON   KRIEGSSCHIFFEN. 

Marine-Oberstabsarzt  Dr.  G.  A.  Rost,  Kiel,  Germany. 

Die  venerischen  Krankheiten  haben  seit  Jahrhunderten  bei  fast 
alien  Volkern  eine  wichtige  RoUe  im  socialen  Leben  gespielt  und 
tuen  dies  noch. 

Zuverlassige  Zahlenangaben  iiber  die  Hohe  dieser  Erkrankungen 
liegen — von  ganz  wenigen  Ausnahmen  abgesehen — bis  heute  nicht 
vor.  Wir  sind  daher  mehr  auf  Vermutungen  angewiesen,  diirfen 
aber  wohl  mit  einiger  Sicherheit  annehmen,  dass  zwischen  den 
einzelnen  Nationen  erhebliche  Unterschiede  in  dieser  Hinsicht  vor- 
handen  sind. 

Es  ist  zu  bedenken,  dass  bei  einem  Volke  der  Stand  der  veneri- 
schen Erkrankungen  von  einer  Reihe  besonderer  Umstande  abhangt, 
die  mit  der  nationalen  Eigenart  eng  verkniipft  sind.  Neben  der 
Eigentiimlichkeit  der  Rasse,  sind  hier  Gesetz,  Sitte  und  xinschau- 
ung,  Bevolkerungsdichte,  Stand  der  Kultur  und  der  Staatseinricht- 
ungen,  insbesondere  des  Sanitatswesens.  massgebende  Faktoren. 

Diese  Unterschiede  erstrecken  sich  naturgemass  auch  auf  den 
waffentragenden  Teil  einer  Nation — Heer  und  Flotte;  finden  sich 
doch  gerade  auf  dem  Gebiete  dieser  Erkrankungen  engste  ¥/echsel- 
beziehungen  zwischen  der  Civil-  und  der  Militarbevolkerung. 

Wenn  wir  nun  iiber  den  waffentragenden  Teil  der  meisten  Na- 
tionen sehr  sute  und  brauchbare  Morbiditiitsstatistiken  haben — im 
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Gegensatz  zu  dem  fast  ganzlichen  Mangel  bei  der  Civilbevolkerung — 
so  sind  Vergleiche  dieser  Statistiken  gerade  beziiglich  der  veneri- 
schen  Krankheiten  doch  kaum  angangig.  Miissen  wir  hier  doch 
neben  den  obenerwahnten  allgemeinen  nationalen  Differenzpiinkten 
noch  diejenigen  selir  beachten,  die  diirch  die  Verschiedenheit  der 
militarischen  Organisation  im  weitesten  Sinne  gegeben  sind.  Es 
werden  insbesondere  Art  der  Zusammensetzung  (allgemeine  Wehr- 
pflicht,  Milizen  oder  Soldner) ,  Herkunft  und  Gesundheitszustand  der 
Rekruten,  Alter,  Besoldung,  Anforderungen  des  Dienstes,  Art  der 
Standorte  (Grossstadte,  flaches  Land,  Heerlager,  Ausland)  beriick- 
sichtigt  werden  miissen. 

Wir  beschranken  uns  dalier  ini  Folgenden  daraiif,  den  Stand  der 
venerischen  Krankheiten  in  der  Kaiserlichen  Marine  niiher  zu 
beleuchten,  verzichten  auf  Vergleiche  mit  fremden  Nationen  und 
Ziehen  die  Verhaltnisse  des  Deutschen  Heeres  nur  soweit  zum 
Vergleich  heran,  als  dies  nach  Art  der  Verhaltnisse  moglich  ist. 
Bei  Betrachtung  der  Tabelle  I  ist  zunachst  zu  bemerken,  dass  in 
den  daselbst  gegebenen  Gesamtzugangszahlen,  die  Zahl  der  Riickfalle 
und  vor  a  Hem  auch  der  venerisch  krank  eingestellten  Rekruten 
enthalten  ist.  Die  genaue  Hohe  dieser  letzteren  Zahl  ist  fiir  die 
Marine  ziir  Zeitt  noch  nicht  ermittelt — einschliigige  Arbeiten  sind 
im  Gange — aber  unter  Zugrundelegung  der  fiir  die  Armee  ermittelten 
Zahlen  wird  man  diese  Zahl  auf  etwa  7  von  1,000  singestellten 
Rekruten  schiitzen  konnen,  wahrend  die  Zahl  der  Riickfalle  etwa  6 
bis  10  Prozent  des  Gesamtzuganges  an  venerischen  Krankheiten  sein 
diirfte. 

Wenn  wir  die  Zahlen  der  Kaiserlichen  Marine  mit  denen  des 
Heeres  vergleichen,  so  ist  zunachst  anscheinend  ein  enormer  Unter- 
schied  vorhanden,  da  die  Marine  etwa  die  dreifache  Anzahl  als  jene 
hat  (60  :  20  Prozent).  Bei  niiherer  Betrachtung  andert  sich  das- 
Bild  jedoch  wesentlich. 

Die  Zahl  der  venerisch  Kranken  innerhalb  der  Armee  schwankt 
ausserordentlich,  sie  ist  offensichtlich  abhangig  von  der  Art  der 
Garnisonen,  indem  Grossstadte,  Industriebezirke  und  Seestadte  hohe, 
kleine  Stadte  und  das  flache  Land  niedrige  Zugangszahlen  aufweisen. 
Wir  konnen  nun — um  Truppen,  die  unter  gleichen  Verhiiltnissen 
leben  mit  einander  zu  vergleichen — nur  die  am  Lande  in  der  Heimat 
befindlichen  Marinetruppen  mit  solchen  der  Armee,  die  in  denselben 
oder  ahnlichen  Garnisonen,  also  Seestadten,  stehen  beziiglich  der 
Erkrankungszahlen  vergleichen,  wahrend  wir  die  auf  eingeschiffte 
oder  im  Auslande  befindlichen  Mannschaften  sich  beziehenden 
Zahlen,  gesondert  betrachten  miissen.  Wir  sehen  dann  (vergL 
Tabelle  IV )^  dass  die  Zahlen  fiir  die  Marine  nur  wenig  ungiinstiger 
sind. 
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Ungiinstiger  werden  sie  ceteris  paribus  stets  sein  miisseii,  da  iiocli 
eine  Reihe  von  Umstanden  hinzukommen,  die  besonders  geeignet 
sind,  in  dieser  Hinsicht  einzuwirken. 

Da  ist  zuniichst  das  Dienstalter — oder  was  ja  bis  zu  einem  gewissen 
Grade  davon  abhangt — das  Lebensalter  der  Mannschaft.  Wie  wir 
aus  Schwienings  Untersuchungen  wissen,  ninunt  die  Zahl  der 
venerisch  Kranken  mit  der  Zahl  der  Dienstjahre  zu.  Da  nun  in  der 
Marine  die  Zahl  der  Leute  mit  viel  Dienstjahren  eine  sehr  grosse  ist, 
infolge  der  besonderen  Art  ihrer  Organisation,  wird  sich  nach  dieser 
Richtung  zuniichst  ein  ungiinstiger  Einfluss  auf  den  Stand  der 
venerischen  Krankheiten  erwarten  lassen. 

Des  Weiteren  spielen  die  pecuniaren  Verhaltnisse  der  Mannschaft 
eine  grosse  Eolle,  da  zweifellos  der  Besitz  von  Geld  das  Aufsuchen 
von  Infektionsgelegenheit  erleichtert  oder  dazu  verf iihrt.  Ich  konnte 
feststellen,  dass  an  Bord  die  besser  besoldeten  Leute  in  ungleich 
hoherem  Masse  von  der  Prophylaxe  Gebrauch  machten  als  die  minder 
gut  bezahlten.  Es  lassen  sich  daraus  beziiglich  der  Hiiufigkeit  des 
Geschlechtsverkehrs  zweifellos  Schliisse  ziehen. 

Der  Einfluss  der  Besoldung  nach  dieser  Richtung  ist  besonders  von 
amerikanischen  Autoren  (aber  auch  anderen)  hervorgehoben  worden, 
da  fiir  die  U.  S.  A.  Marine  und  Armee  dieser  Punkt  ganz  besondere 
Bedeutung  hat ;  das  gleiche  gilt  fiir  Heer  und  Flotte  Englands. 

Ein  weiterer  Punkt  diirfte  der  sein,  dass  in  der  Marine  die  Zahl 
der  verheirateten  Mannschaften  sehr  gering  ist,  da  der  Seedienst 
zweifellos  fiir  Verheiratete  mancherlei  Unzutraglichkeiten  mit  sich 
bringt.  Zahlenmassige  Angaben  liegen  leider  weder  fiir  die  Armee 
noch  fiir  die  Marine  hieriiber  vor. 

Ausser  diesen  kommen  aber  noch  Ursachen  in  Betracht,  die  mehr 
psychischer  Natur  sind.  Ich  rechne  hierzu  vor  allcm  das  eigenartige 
Freiheits-  und  Ungebundenheitsgefiihl,  das  den  Seemann  so  leicht 
ergreift,  wenn  er  langere  Zeit  in  See  gewesen  ist  und  die  strengen 
Fesseln  der  Schiffsdisciplin  ertragen  hat.  Excesse  in  Baccho  et 
Venere  sind  die  haufige  Folge  dieser  Stimmung  und  das  letztere 
bedeutet  fiir  den  Seemann  fast  ausschliesslich  Verkehr  mit  der 
Prostitution ;  er  hat  weit  seltener  wie  der  Armeesoldat  die  Moglich- 
keit,  sich  ein  festes  Verhaltnis,  "  einen  Schatz,"  aus  der  Weiblichkeit 
seines  Garnisonortes  zu  erwahlen. 

Gans  besonders  treffen  diese  Verhaltnisse  fiir  den  im  Auslande 
befindlichen  Seemann  zu,  neben  dem  R«iz  des  Fremdartigen  und 
Neuen,  der  gewiss  manchen  verleitet,  kommen  hier  die  stellenweise 
sehr  ungiinstigen  sanitaren  Verhaltnisse  hinzu.  Es  sind  insbesondere 
gewisse  Orte,  an  denen  eine  gesetzliche  Prostituiertenuntersuchung 
fehlt,  wahre  Infektionsherde. 
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Zusammenf assend  lasst  sich  also  feststellen : 

Fiir  die  Marine  sind  infolge  ihrer  besonderen  Organisation,  der 
Eigenart  ihres  Dienstes  und  der  Lebensfiihrung  Verhaltnisse 
geschaffen,  die  von  denen  des  Landdienstes  wesentlich  abweichen; 
das  trifft  in  erster  Linie  die  eingeschifften  Mannschaften,  namentlich 
ira  Ausland. 

Wir  sehen,  dass  hoheres  Dienst-  bezw.  Lebensalter,  hohere  Besol- 
dung,  Junggesellenstand,  ferner  besondere  psychische  Einwirkungen 
durch  das  Bordleben,  daneben  erhohte  Gefahr  und  vermehrte  Infek- 
tionsgelegenheit,  namentlich  im  Auslande,  die  wesentlichsten  hier  in 
Betracht  kommenden  Ursachen  darstellen. 

In  der  Kaiserlichen  Marine  sind  prophylaktische  Massnahmen  seit 
1900  etwa  eingefiihrt.  Sehr  bald  trat  ein  deutlicher  Riickgang  der 
Geschlechtskrankheiten  auf,  wie  sich  aus  beistehender  Kurve  und 
Tabelle  I  ergiebt.  Es  sind  namentlich  die  Trippererkranklungen,  in 
ietzter  Zeit  auch  die  des  Ulcus  molle,  die  erheblichen  Riickgang 
aufweisen. 

Der  zahlenmassige  Anteil  der  einzelnen  Geschlechtskrankheiten 
am  Gesamtzugang  verteilt  sich  folgendermassen :  Tripper,  60  Pro- 
zent ;  Syphilis,  30  Prozent ;  Ulcus  molle,  10  Prozent. 

\^ERHUTUNG    DER    GESCHLECHTSKRANKHEITEN    AN    BORD. 

Wenn  es  sich  nun  auch  nicht  leugnen  lasst,  dass  die  Anwendung 
der  eigentlichen  prophylaktischen  Mittel  das  wesentlichste  der 
Geschlechtskrankheiten-Verhiitung  darstellt,  so  hat  sich  diese  doch, 
um  giinstige  Erfolge  zu  erzielen,  auf  breiterer  Basis  aufzubauen. 
Es  bedarf  des  Zusammenwirkens  aller  dabei  in  Betracht  kommender 
Faktoren,  und  es  muss  ausdriicklich  betont  werden,  dass  die  Be- 
kampfung  der  Geschlechtskrankheiten  an  Bord  nicht  ausschliesslich 
Sache  des  Arztes  ist,  dass  auch  jede  Kommandostelle  selbst  ein 
grosses  Interesse  daran  hat,  Fiir  die  Deutsche  Marine  ist  dies  allge- 
mein  anerkannt  und  in  verschiedenen  Dienstschriften  und  Verord- 
nungen  niedergelegt. 

Von  den  Gegnem  der  personlichen  Prophylaxe  wird  ofters  der 
Vorwurf  erhoben,  dass  sie  geeignet  sei,  die  Leute  zu  unsittlichem 
Lebenswandel  anzureizen  und  Unschuldige  dazu  verleite, 

Ob  diese  Behauptung  sich  wirklich  durch  Beweise  erhiirten  lasst, 
scheint  fiir  denjenigen,  der  die  tatsJichlichen  Verhaltnisse  kennt, 
sehr  zweifelhaft.  Fiir  die  Marine  muss  dieser  Vorwurf  auf  jeden 
Fall  abgelehnt  werden,  da  hier  in  erster  Linie  danach  gestrebt  wird, 
die  Mannschaft  A^om  ausserehelichen  Verkehr  abzuhalten. 

Sehr  wichtig  zur  Beurteilung  der  vorliegenden  Frage  ist  eine  in 
der  U.  S.  A.  Marine  gemachte  Beobachtung :  Hier  konnte,  nach  dem 
66692— VOL  5,  pt  2—13 4 
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letzten  Jahresbericht  festgestellt  werden,  dass  seit  Einfiihrung  der 
Prophylaxe  mit  der  selbst  redend  eine  Aufkliirimg  und  Belehrimg  der 
Leute  Hand  in  Hand  ging,  niclit  nur  die  Zalil  der  Geschlechts- 
kranken  als  iiberhaupt  die  Zahl  der  Leute,  die  geschlechtlichen 
Verkehr  gehabt  batten,  erheblich  zuriickgegangen  ist.  Die  Feststel- 
lung  dieser  letzteren  Zahl  ist  dadurch  moglich,  dass  jcder  Mann  nach 
Riickliehr  an  Bord  dienstlich  befragt  wird,  ob  er  Verkehr  gehabt 
hat;  bejahendenfalls  muss  die  Prophylaxe  angewandt  werden.  Er- 
krankt  ein  Mann  nach  Verneinung  des  Verkehrs  {denial  of  exposure) 
wird  er  wegen  falscher  Meldung  streng  bestraft. 

Erfolg  werden  seiche  Bestrebungen  naturgemass  in  der  Haupt- 
sache  bei  dem  jiingeren  Telle  der  Mannschaft  haben.  In  ethischer 
Beziehung  auf  diese  Rekruten,  Schiffsjungen,  Seekadetten,  einzu- 
wirken  ist  die  besondere  Aufgabe  der  militarischen  Vorgesetzten  und 
der  Seelsorger.  Ihnen  liegt  es  ob,  die  ihnen  anvertrauten  Leute 
zu  sittlicher  Lebensfiihrung  zu  erziehen  und  anzuhalten. 

Worte  und  gutes  Beispiel  geniigen  aber,  namentlich  fiir  die 
alteren  Leute,  allein  wohl  kaum,  man  wird  sich  bemiihen  miissen, 
ihnen  die  geschlechtliche  Enthaltsamkeit  auch  in  physischer  Bezie- 
hung zu  erleichtern.  In  erster  Linie  ist  es  wohl  der  Sport  aller  Art, 
der  den  Gedanken  der  Leute  eine  gesunde  Eichtung  gibt  und  sie 
auch  korperlich  giinstig  zu  beeinflussen  vermag.  Hier  ist  fiir  jiin- 
gere  Offiziere  ein  weites  Feld  der  Tatigkeit  offen  und  weitgehendste 
Unterstiitzung  durch  die  Kommandos  geboten.  Man  wird  ferner 
dafiir  sorgen  miissen,  dass  die  Leute  lernen  ihre  Freizeit  und  ihren 
Landurlaub  niitzlich  anzuwenden.  Dazu  dient  an  Bord  eine  gute. 
reichhaltige  Biicherei,  bei  scharfem  Verbot  aller  unziichtiger 
Schriften  und  Bilder,  die  zuweilen  heimlich  in  Mannschaftskreisen 
zirkulieren  und  den  Sinn  der  Leute  vergiften.  An  Land  sind  See- 
mannsheime  und  ahnliche  Unternehmungen  ausserordentlich  niitz- 
lich, auch  bei  ihnen  muss  auf  reichhaltige  Lesezimmer,  die  nicht  nur 
Zeitschriften  enthalten,  besonders  Wert  gelegt  werden.  Belehrende 
Vortrage,  moglichst  durch  Lichtbildvorfiihrungen  unterstiitzt,  mu- 
sikalische  und  Theaterauffiihrungen  dem  Bildungsgrade  der  Leute 
angepasst,  diirften  sich  vielleicht  als  weitere  wirksame  Hilfsmittel 
erweisen.  Alle  diese  Veranstaltungen  wiirden  gleichzeitig  geeignet 
sein  die  Mannschaften  vom  iibermassigen  Alkoholgenuss  abzuhalten. 
Die  verfiihrende  Wirkung  des  Alkohols  zum  Geschlechtsverkehr  ist 
zu  bekannt  als  dass  sie  hier  naherer  Erorterung  bediirfte.  Es  ist 
ferner  keine  Frage,  dass  auch  bei  unseren  Mannschaften  eine  nicht 
unerhebliche  Zahl  von  Infektionen  in  mehr  oder  minder  berauschtem 
Zustande  erworben  wird;.wenn  ich  auch  nicht  behaupten  mochte.. 
dass  eine  besondere  Alkoholgefahr  in  unserer  Marine  sowohl  in 
allgemeinen  wie  hinsichtlich  der  vorliegenden  Frage  vorhanden  ist. 
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Im  Auslande  wird  es  sich  empfehlen,  Hafen,  die  als  venerisch 
verseucht  gelten,  ganz  zii  meiden  oder  wenigstens  den  Aufenthalt 
dort  so  kiirz  wie  moglich  zu  bemessen. 

Sehr  zweckmassig  kann  es  ferner  in  solchen  Hafen  zuweilen  sein 
die  Mannschaften  nicht  Abends  zu  beurlauben.  In  tropischen  Lan- 
dern  besonders,  wo  es  friiji  dunkel  wird,  bietet  sich  fiir  die  Beur- 
laubten  nach  Sonnenuntergang  nur  wenig  Anregung;  aiis  langer 
Weile  geraten  sie  dann  oft  in  die  Schanken  nnd  die  Netze  der  Prosti' 
tution.  Beurlaubimgen  nur  am  Tage,  Vortrage  iiber  die  anzulan- 
fenden,  unbekannten  Hafen,  insbesondere  Beschreibung  der  Sehens^ 
wiirdigkeiten  und  der  auszufiihrenden  Spaziergange,  eventuell  Ver-» 
bot  gewisser  Strassen  und  Lokale  haben  sich  als  niitzlich  erwiesen. 

Was  nun  die  eigenthchen  vorbeugenden  Massnahmen  betrifft,  so 
ist  Erfolg  nur  zu  erwarten  wenn  Vorgesetzte  sowohl  wie  Mann- 
schaft  von  ihrer  Notwendigkeit  und  Wirksamkeit  iiberzeugt  sind, 
Hier  immer  wieder  aufklarend  und  festigend  zu  wirken  ist  eine 
ganz  besondere  Piiicht  des  Schiffsarztes.  Es  empfiehlt  sich,  das 
Offizierkorps,  aber  auch  Deck-  und  Unteroffiziere  iiber  den  grossen 
Einfluss  der  venerischen  Krankheiten  auf  die  Gefechtsfahigkeit  des 
Schiffes  und  den  allgemeinen  Dienstbetrieb  an  der  Hand  des  Zahlen- 
materiales  der  Sanitatsberichte  zu  unterrichten  und  ihre  Mitarbeit 
innerhalb  ihres  Dienstbereiches,  anzuregen.  Ihre  Unterstiitzung 
muss  als  sehr  wertvoU  gelten,  stehen  sie  doch  den  Mannschaften 
meist  naher  als  der  Azt;  leider  ist  aber  bei  den  heutigen  gesteigerten 
dienstlichen  Anforderungen  diese  Mitwirkung  sehr  erschwert.  Auch 
der  verhaltnismassig  grosse  Wechsel  von  Offizieren  und  Mann^ 
schaften  an  Bord  ist  alien  solchen  Bestrebungen  wenig  forderlich, 
Unter  diesen  Umstanden  miissen  die  durch  den  Schiffsarzt  den  Mann- 
schaften  zu  erteilenden  Belehrungen  und  Vortrage,  die  in  der  deut' 
schen  Marine  bestimmungsgemass  monatlich  wenigstens  einmal  statt- 
finden  sollen,  nach  meinen  Erfahrungen  als  ein  ganz  besonders  wich' 
tiges  Unterstiitzungsmittel  zur  "  Erziehung  der  Mannschaft  zur 
Prophylaxe "  ^  angeselien  werden.  Je  grosser  das  Vertrauen  ist, 
das  der  SchiiTsarzt  bei  der  Mannschaft  geniesst,  desto  grosser  wird 
sein  Einfluss  in  dieser  Beziehung  sein.  Es  muss  versucht  werden 
in  jedem  einzelnen  Manne  das  Gefiihl  wachzurufen,  dass  er  bei 
Uiiterlassung  der  Prophylaxe  sich  tatsachlich  eines  schweren  Feh- 
lers  gegen  sich  und  andere  schuldig  macht  und  nicht  bloss  dep 
liT^ertretung  eines  Schiffsbefehls. 

Die  oben  erwahnten  Belehrungen  miissen  zwar  in  knapper  Form 
doch  moglichst  fasslich  die  Gefahren  der  Geschlechtskrankheiten,  die 
Art  ihres  Auftretens  und  die  Moglichkeit  ihrer  Verhiitungbehandeln. 
Das  Wesen  der  vorbeugenden  Behandlung  muss  erklart  und  daneben 
immer  wieder  grosste  Sauberkeit  an  den  Genitalien  anempfohlen 
Averden. 
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Bei  den  vorbeugenden  Massnahmen  selbst  bedarf  es  zimachst  eines 
kurzen  Uberblickes  iiber  die  hierfiir  in  Betracht  kommenden  Mittel. 
Wir  sehen  hierbei  ab  von  alien  den  oben  bereits  gestreiften  Mass- 
nahmen (Waschungen),  imd  betrachten  nur  die  modernen  keimtoten- 
den  INIittel,  soweit  sie  bisher — namentlich  in  der  Marine — praktisch 
erprobt  und  brauchbar  befunden  worden  sind. 

Zur  Verhiitung  von  Tripper  ist  urspriinglich  die  Eintraufelung 
einer  2  Prozent  Argentum  nitriciim  Losung  in  die  Hamrohre  ange- 
geben  worden  und  hat  sich  audi  als  hinreichend  sicher  erwiesen. 
Ein  grosser  Ubelstand  haftet  dem  Mittel  jedoch  insofern  an,  als 
nach  seiner  Anwendung  recht  oft  Reizungserscheinungen  an  der 
Anwendungsstelle  auftreten.  Die  Miindung  ist  dann,  zuweilen  be- 
traclitlich,  gerotet  und  geschwollen,  leicht  verklebt,  auf  Druck  quillt 
etwas  schleimig-eitrige  Fliissigkeit  hervor,  beim  Wasserlassen  werden 
brennende  oder  stechende  Schmerzen  empfunden.  Diese  Erschei- 
nungen,  die  denen  eines  beginnenden  Trippers  nicht  unahnlich  sind, 
die  infolgedessen  die  Leute  lebhaft  beunruhigen  und  ihr  Zutrauen 
zu  dem  Verfahren  schwachen,  werden  bei  Anwendung  sogenannter 
*'  organischer  "  Silberpraparate  fast  vollig  vermieden.  Von  diesen 
haben  sich  in  der  deutschen  Marine  bisher  am  besten  bewahrt :  Pro- 
targol  (Argentum  proteinicum),  20  Prozent;  Albargin,  5  Prozent, 
u.  a.  Diese  Losungen  sind  jedoch  nur  begrenzt  haltbar,  namentlich 
in  den  Tropen  sieht  man  ziemlich  rasche  Zeretzung  eintreten.  Sie 
sind  deshalb  ofter  frisch  zu  hereiten  (in  kalter  Aqua  destillata 
auflosen)  und  vor  Warme  und  Licht  geschiitzt  aufzubewahren. 

Der  von  einigen  geiibte  Zusatz  von  Glycerin  scheint  mir — in  Uber- 
einstimmung  mit  Kopp — unnotig  zu  sein,  ebenso  wie  ich  den  neuer- 
dings  empfohlenen  Zusatz  von  Alypin,  bei  Protargol  wenigstens, 
nicht  als  erforderlich  ansehen  kann,  da  die  Eintraufelung  Schmer- 
zen nicht  hervorruft.  Die  Anwendung  von  20  Prozent  Protargol, 
die  auch  vom  wissenschaftlichen  Senat  der  Kaiser  Wilhelm  Al^a- 
demie  empfohlen  wurde,  zieht  im  allgemeinen  keinerlei  Reizer- 
scheinungen  nach  sich;  ab  und  zu  sieht  man  allerdings  am  Morgen 
nach  der  Anwendung  ein  kleines  Tropfchen  bakterienfreies  milchiges 
Sekret  an  der  Hamrohrenmiindung,  das  ist  aber  auch  alles.  Auf  die 
grosse  Reihe  der  sonstigen,  meist  gebrauchsfertig  in  den  Handel  kom- 
menden Gonorrhce-Prophylaktica  karn  bier  nicht  naher  eingegangen 
werden,  da  sie,  obwohl  teilweise  sehr  handlich  in  ihrer  Anwendung 
(Protector,  Blokusewski,  u.  s.  w.),doch  fiir  den  allgemeinen  Gebrauch 
an  Bord  schon  der  Kosten  wegen  nicht  in  Frage  kommen.  Einzelne 
haben  sich  auch  als  nicht  ganz  zuverlassig  erwiesen,  so  ist  von 
"einigen"  mehrfach  berichtet  worden,  dass  der  Inhalt  der  Tuben 
nach  langerem  Lagern  oder  bei  warmer  Temperatur  (Tropen)  vollig 
ausgetrocknet  war. 
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Auf  die  Art  der  Anwendung  der  oben  empfohlenen  Mitteln  werden 
wir  spater  nocli  einzugehen  haben.  Was  ihre  Wirkung  betrifft,  so 
kann  man  wohl  sagen,  dass  bei  rechtzeitiger  und  sachgemasser  An- 
wendung, normalen  Befund  der  Harnrohrenmiindimg  vorausgesetzt, 
ein  fast  absolut  sicherer  Erfolg,  d.  h.  Schutz  gegen  die  gonorrhoi- 
sche  Infektion  damit  zii  erreichen  ist.  Fallen,  in  denen  trotz  der 
reehtzeitig  angewandten  Prophylaxe  eine  Erkrankung  auftritt,  wird 
man  zwar  ab  und  zu  begegnen,  man  kann  aber  beinah  stets  eine 
Ursache  ausfindig  machen:  verdorbene  Losung,  unsachgemasse  An- 
wendung, ungiinstiger  Bau  der  Harnrohrenmiindung. 

Auf  einen  Punkt,  der  friiher  wohl  viel  dazu  beigetragen  hat,  die 
Meinung  von  der  Unzuverlassigkeit  der  Prophylaktica  hervorzuru- 
fen,  sei  besonders  hingewiesen.  Nicht  zu  selten  kommt  es  vor,  dass 
Mannschaften  sich  erst  dann  der  vorbeugenden  Massnahmen  unter- 
ziehen,  wenn  sie,  einige  Tage  nacli  dem  Beischlaf,  die  ersten — sub- 
jektiven — Anzeichen  einer  Erkrankung  merken.  Um  diese  Zeit  wer- 
den  haufig  objektiv  wahrnehmbare  Erscheinungen  am  Glied  noch 
nicht  deutlich  ausgepragt  sein.  Wenige  Tage  spater  melden  sie  sich 
mit  der  voll  ausgebrochenen  Erkrankung  krank  und  erwecken  so  den 
Anschein,  als  seien  sie  trotz  richtig  angewandter  Prophylaxe  erkrankt. 
Schutz  gegen  solche  Hintergehungsversuche  ist  am  besten  dadurch 
zu  erreichen,  dass  das  Sanitatsunterpersonal  zu  scharfem  Aufpassen 
bei  Ausfiihrung  der  vorbeugenden  Massnahmen  erzogen  wird.  Es 
muss  ihnen  streng  zur  Pflicht  gemacht  werden,  dass  sie  alle  Leute  mit 
verdachtigen  Erscheinungen  (schwache  Rotung  und  Wulstung  der 
Miindung,  Zusammenkleben  derselben,  schleimige  Absonderung  sind 
fiir  die  beginnende  Trippererkrankung,  kleine  Blaschen  oder  Haut- 
abschiirfungen  fiir  beginnende  Schanker  charakteristisch)  zur  Mel- 
dung  bringen. 

Viel  schwieriger  als  die  Verhiitung  der  Gonorrhce  durch  keimto- 
tende  Mittel  gestaltet  sich  diejenige  der  Syphilis  und  bei  der  grossen 
Verschiedenheit  des  Infektionsvorganges  beider  Erkrankungen  kann 
dieses  auch  nicht  sehr  verwunderlich  erscheinen.  Naher  hierauf,  ins- 
besondere  auf  die  Untersuchungen  Neissers  imd  K.  Sieberts  sowie 
Metschnikoffs  einzugehen,  verbietet  sich  leider  an  dieser  Stelle;  wir 
miissen  uns  damit  begniigen,  festzustellen,  dass  es  hier  nicht  wie  beim 
Tripper  auf  und  in  den  obersten  Schichten  der  Schleimhaut  der 
Harnrohrenmiindung  wuchernde  Kokkenkolonien  sind,  deren  Ab- 
totung  erf orderlich  ist,  dass  es  veilmehr  gilt,  einen  mit  grosser  eigener 
Beweglichkeit  ausgestatteten  Erreger  vom  Eindringen  in  die  Blut- 
bahnen  abzuhalten.  Bis  zu  einem  gewissen  Grade  ist  das  zwar  schon 
durch  mechanische  Massnahmen  moglich.  So  wird  zweifellos  durch 
eine  Ausdehnung  der  regelmassigen  Hautflege  auch  die  Vorhaut 
(Waschungen  und  Einfetten),  also  durch  Reinlichkeit,  diese  in  einen 
solchen  Zustand  versetzt,  dass  dem  Entstehen  von  Rissen  und  Schrun- 
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den — den  Eintrittspforten  des  Krankheitsgiftes — vorgebeugt  wild. 
Man  konnte  vielleicht  noch  weiter  gehen  und  eine  gewisse  Gerbung 
der  sonst  so  zarten  Haut  anstreben  und  dazu  regelmassige  Alkoliol- 
waschungen  verwenden.^ 

Dass  die  Beschneidung  in  dieser  Hinsicht  durch  die  danach  ent- 
stehende  Veranderung  der  Vorhaut  in  Form  und  Beschaffenheit 
allein  schon  einen  hohenSchutz  gewahrt,ist  eine  seit  langem  bekannte 
und  kijrzlich  audi  von  einem  russischen  Autor  zahlenmassig  gestiitzte 
Tatsache. 

Von  den  keimtotenden  Mitteln  ist  es  bis  heute  zweifellos  das 
Sublimat  (Hydrargyrum  bichlorat),  dem  die  relativ  grosste  Wirk- 
samkeit  allerseits  zugesprochen  wird.  Waschungen  mit  1  bis  2  Pro- 
zent  Losung,  ev.  mit  einem  nachfolgenden  feuchten  TJmschlag  dieses 
Mittels  kombiniert,  sind  nach  den  von  uns  und  anderen  erzielten 
Resultaten  als  recht  sicher  wirkend  anzusehen,  sofern  sie  rechtzeitig, 
d.  h.  spatestens  nach  5  bis  6  Stunden,  vorgenommen  werden.  Ob  die 
mehrfach  empfohlene  3  Prozent  Losimg  besseres  leistet,  scheint 
immerhin  f raglicli ;  sie  rief — wie  ich  mich  liberzeugen  konnte — of ters 
erhebliches  Brennen  bei  empfindlichen  Leuten  hervor.  Dagegen 
scheint  mir  der  neuerdings  von  K.  Siebert  empfohlene  Zusatz  von 
Alkohol,  der  die  desinfizierende  Kraft  der  Sublimatlosung  wesent- 
lich  erhohen  soli,  auch  in  Riicksicht  auf  meinen  oben  erwahnten 
Vorschlag  zweckentsprechend.  Die  Hohe  der  Alkoholkonzentration 
diirfte  sich  wesentlich  nach  der  individuellen  Empfindlichkeit  richten 
^ind  zwischen  10  und  25  Prozent  etwa  schwanken.  Eine  ahnliche 
gute  Wirkung  wie  dem  Sublimat  wird  dem  Hydrarg.  oxycyanat. 
Xugeschrieben. 

Das  von  Neisser  und  K.  Siebert  angegebene  Disinficiens  ^  enthalt 
Sublimat  und  Alkohol,  es  ist  durch  Gelatine  in  salbenartige  Form 
gebracht  und  damit  sehr  handlich  in  seiner  Anwendung.  Erfah- 
fungen  iiber  seine  Wirksamkeit  und  Haltbarkeit,  in  den  Tropen 
besonders,  liegen  in  grosserem  Umfange  noch  nicht  vor.  Immerhin 
diirften  Versuche  damit  oder  in  der  von  gklepinski  angegebenen 
Modifikation  (D,  M.  W.,  1912,  Nr,  14)  sehr  empfehlenswert  sein. 

tjber  die  Wirksamkeit  der  von  MetschnikofF  empfohlenen  33  Pre- 
sent Calomelsalbe  sind  bisher  besonders  giinstig  lautende  Berichte 
kaum  vorhanden  und  auch  nach  meiner  eigenen  Erfahrung  sind 
bessere  Resultate  als  bei  dem  alten  Verfahren  nicht  zu  erzielen; 
sichere  Infektionen  jedoch  trotz  friihzeitiger  Andwendung  sind  dage- 
gen mehrfach  beobachtet.  Die  geriihmte  Wirkung  dieser  Salbe 
tausste  von  vornherein  Zweifeln  begegnen,  da  es  schon  durch  altera 
Untersuchungen  R.  Kochs  bekannt  war,  dass  keimtotende  Mittel 
in  Vehikeln  aus  der  Fettreihe  ganz  erheblich  an  Wirksamkeit 
verlieren. 
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Welchem  Desinfiziens  man  aber  auch  den  Vorzug  geben  mag,  man 
wird  sich  stets  bewusst  sein  miissen,  dass  es  einen  absoluten  Schutz 
gegen  die  syphilitische  Infektion — wie  bei  der  Gonorrhea  fast  erreicht 
ist — ^nicht  gewahren  kann,  ja  dass  selbst  unmittelbare  Anwendung 
nach  der  t^T^ertragiing  des  Erregers  eine  Infektion  oft  nicht  ver- 
hindern  wird.  In  vielen  Fallen  wird  es  aber  trotzdem  wirksam  sein 
und — in  geeigneter  Weise  mit  dem  Prophylakticum  gegen  Gonorrhoe 
kombiniert — als  eine  giite  Waffe  in  dem  Kampfe  gegen  die  vene- 
rischen  Krankheiten  auch  an  Bord  sich  bewahren. 

Dass  die  gegen  die  Syphilisinfektion  empfohlenen  Mittel  zugleich 
auch  die  Ubertragung  des  weichen  Schankers  zu  hindern  vermogen, 
ist  erganzend  noch  nachzutragen. 

Die  Art  der  Anwendung  der  kombinierten  Prophylaxe  also  der 
gegen  Tripper,  Syphilis  und  Ulcus  molle  gerichteten,  wie  sie  in  der 
Kaiserlichen  Marine  iiblich  ist,  gestaltet  sich  kurz  f olgendermassen : 
Nach  griindlichem  Reinigen  des  Gliedes,  insbesondere  der  Eichel, 
Kranzfurche  und  Vorhaut  mit  Benzin  *  werden  2  bis  3  Tropfen  20 
Prozent  ProtargoUosung  mittelst  Pipette  in  die  mit  2  Finger  klaffend 
geofFnet  gehaltene  Harnrohrenmandung  eingetraufelt^ — nicht  ge- 
spritzt — sowie  einige  Tropfen  in  ihrer  ausseren  Umgebung  verteilt. 
Die  Fliissigkeit  wird  1  bis  2  Minuten  "  stehen  "  belassen,  danach  folgt 
ein  griindliches  Abreiben  des  Gliedes  mit  der  1  oder  2  Prozent  Subli- 
matlosung  und  eventuellen  Einlegen  eines  damit  getriinkten  Watte- 
streifens  in  die  Kranzfurche. 

Die  wirksame  Durchfiihrung  diesser  prophylaktischen  Mass- 
nahmen  an  Bord  setzt  selbstverstandlich  voraus,  dass  ihre  Anwen- 
dung durch  Schiffsbefehl  fiir  jeden  Mann — einschliesslich  der 
Unteroffiziere — der  ausserehelichen  Geschlechtsverkehr  gehabt  hat, 
angeordnet  wird.  Es  ist  namentlich  in  friiheren  Jahren  versucht 
worden,  der  Mannschaft  die  Prophylaxe  nur  anzuempfehlen,  ohne 
einen  direkten  Zwang  auszuiiben ;  die  dabei  erzielten  Resultate  waren 
jedoch  wenig  befriedigend.  Es  wird  unter  einer  so  grossen  Zahl 
junger  Leute,  wie  es  eine  Schiffsbesatzung  ist,  stets  eine  Reihe 
leichtsinniger  oder  indolenter  Elemente  geben,  die  auf  Belehrung 
garnicht,  auf  Zwang  sehr  viel  eher  reagieren.  Die  "Prophylaxe" 
muss  daher  obligatorisch  sein  und  es  wird  sich  dann  nicht  vermeiden 
lassen,  gegen  Saumige  mit  Strafe  vorzugehen.  Ausser  den  unsrigen 
sprechen  auch  die  neuerdings  in  der  U.  S.  A.  Marine  gemachten 
giinstigen  Erfahrungen  sehr  dafiir  (Kean). 

Da  die  vorbeugenden  Massnahmen  jedoch  nur  innerhalb  einer 
begrenzten  Frist  eine  sichere  Wirkung  zu  entfalten  vermogen,  ist  es 
ferner  notwendig,  fiir  die  Vornahme  der  dienstlich  angeordneten 
Prophylaxe  eine  bestimmtc  Frist  festzusetzen ;  sechs  Stunden  diirfte 
nach  den  Versuchsergebnissen  das  Ausserste  sein.  Moglichst  friih- 
zeitige  Anwendung  ist  daher  mit  alien  Mitteln  zu  erstreben,  spatere 
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wird  als  nutzlos  angesehen  und  schiitzt  im  Falle  einer  Erkrankung 
nicht  vor  Strafe. 

Sehr  wesentlich  ist,  dass  die  prophylaktischen  Massnahmen  genau 
in  der  oben  gescliilderten  Weise  vorgenoinmen  werden.  Es  wird 
sich  daher  in  der  Eegel  nicht  empfehlen,  sie  durch  den  Mann  selbst, 
der  an  sich  keine  Garantie  fiir  sachgemiisse  Ausfiihrimg  bietet  und 
manchmal  auch  durch  Miidigkeit  oder  Trunkenheit  kaum  imstande 
dazu  sein  diirfte,  ausfiihren  zu  lassen,  sondern  das  Sanitatsunter- 
personal  damit  zu  beauftragen.  Nur  hierdurch  wird  es  moglich,  die 
Ausfiihrung  zu  iiberwachen  und  solche  Leute,  die  bereits  Zeichen 
einer  beginnenden  Erkrankung  erkennen  lassen,  von  der  Vornahme 
auszuschliessen.  Voraussetzung  ist  natiirlich,  dass  das  ausfiihrende 
Personal  genau  fiber  die  Zeichen  der  beginnenden  Erkrankung,  iiber 
die  Handhabung  und  die  Wichtigkeit  dieses  Dienstes  unterrichtet 
ist;  auch  muss  ihnen  stets  gegenwartig  sein,  dass  sich  die  Pflicht  der 
Verschwiegenheit  ebenso  auf  diesen  Dienst  bezieht, 

Der  Ort  der  Vornahme  soil  so  beschaffen  sein,  dass  er  dem  Blick 
Unbeteiligter  entzogen  ist;  am  besten  also  ein  abgeschotteter  Raum 
des  Schiffslazaretts  (Verbandraum,  Badekammer).  Er  muss 
geniigend  hell  erleuchtet  sein,  damit  der  Ausiibende  etwaige  Krank- 
heitszeichen  entdecken  kann. 

Leider  lassen  sich  die  vorstehend  geschilderten  vorbeugenden 
Massnahmen  bei  einer  Gelegenheit,  wo  erfahrungsgemass  recht  viel 
Infektionen  erworben  werden,  nicht  durchfiihren,  das  ist,  beim 
Heimatsurlaub  unserer  Mannschaften.  Hier  den  Leuten  wenig- 
stens  die  fakultative  Ausfiihrung  der  Prophylaxe  durch  ein  hand- 
liches  Besteck  zu  ermoglichen,  ist  ein  Wunsch,  dessen  Erfiillung  mit 
erheblichen  Schwierigkeiten  verbunden  ist  und  nur  von  der  Zukunft 
erwartet  werden  kann. 

Zum  Schluss  seien  noch  die  Massnahmen  kurz  erwahnt,  die  dazu 
dienen  sollen  die  IJbertragung  von  Geschlechtskrankheiten  von-einen 
Mann  auf  den  anderen — die  extragenitale  Infektion — zu  verhindem. 
Die  Moglichkeit  hierzu  ist,  wie  schon  eingangs  betont,  gerade  an 
Bord  infolge  des  engen  Zusammenlebens  recht  gross;  trotzdem 
ereignen  sich  Infektionen  nur  sehr  selten,  da  schon  seit  langem  durch 
Dienstvorschriften  vorgesorgt  ist.  Sehr  wichtig  sind,  vor  allem  die 
vorgeschriebenen  monatlichen  Untersucbungen  der  Mannschaft,  sie 
ermoglichen  es  einerseits  Geschlechtskranke,  die  oft  gar  keine  Kennt- 
nis  von  ihrer  Erkrankung  haben,  auszusondern  und  der  Behandlung 
zuzufiihren  und  verhiiten  dadurch  andererseits,  dass  durch  geschlechts- 
kranke Leute  die  Infektion  in  die  Civilbevolkerung  hineingetragen 
wird.  Naher  auf  diese  Untersucbungen  einzugehen,  eriibrigt;  von 
den  uns  hier  beschiiftigenden  Gesichtspunkten  aus  ist  nur  besonders 
zu   betonen,   dass  folgende  Bedingungen  erfiillt   sein   miissen:  (1) 
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Heller  Untersuchungsraum ;  (2)  Anwesenheit  aller  in  Betracht 
kommenden  Mannschaften  (Burschen,  Ordonnanzen,  u.  s.  w.),  da 
gerade  solche,  die  fiircliten,  als  geschlechtskrank  befunden  zu  wer- 
den,  oft  alles  mogliche  versuchen,  sich  zu  "  driicken ;  "  unvermutete 
Untersuchungen  iind  namentliche  Kontrolle  sind  hierbei  wichtige 
Hilfsmittel;  (3)  Entblossung  eines  moglichst  grossen  Teiles  des 
Korpers,  mindestens  des  Rumpfes  vom  Halse  bis  zur  Genitalgegend. 

Sehr  wiinschenswert  ist  es,  dass  diese  Untersuchungen,  die  selbst- 
verstandlieh  unter  moglichster  Schonung  des  Schamgefiihls  der 
Leute  auszufiihren  sind — Unteroffiziere  fiir  sich  gesondert — nicht 
lediglich  als  Untersuchungen  auf  Geschlechtskrankheiten  ausgefiihrt 
werden.  Entsprechend  der  grossen  Wichtigkeit  auch  fiir  die  Kennt- 
nis  des  Allgemeinzustandes  der  Leute  und  der  oft  betrachtlichen 
Schwierigkeit  im  Erkennen  krankhafter  Zustande,  halte  ich  die 
Ausfiihrung  der  Untersuchungen  durch  erfahrenere  Arzte  fiir 
unerlasslich ;  bei  Anwesenheit  zweier  Sanitatsoffiziere  an  Bord 
miisste  nach  meiner  Meinung  nicht  nur  dem  jiingeren  diese  Aufgabe 
zufallen. 

Sind  Leute  mit  verdachtigen  Erscheinungen  in  Beobachtung 
gekommen,  so  ist  mit  alien  Hilfsmitteln  danach  zu  streben,  bald  eine 
sichere  Diagnose  zu  erlangen,  um  ansteckungsfahige  Falle  so  rasch 
als  moglich  auszusondern.  Sicher  geschlechtskranke  Mannschaften 
sind  in  der  Heimat  bestimmungsgemass  den  Lazaretten  am  Lande  zu 
iiberweisen,  da  sie  zweifellos  als  Infektionsquellen  fiir  die  iibrige 
Mannschaft  eine  Gefahr  darstellen. 

Sehr  wesentlich  ist  es  weiterhin,  dass  die  als  geheilt  Entlassenen, 
venerisch  erkrankt  gewesenen  Mannschaften,  regelmassig  nachunter- 
sucht  Tverden,  wie  es  in  der  deutschen  Marine  schon  seit  langerem 
dienstlich  vorgeschrieben  ist.  Die  Dauer  der  Nachuntersuchungen 
hat  sich  bei  Tripper  auf  mindestens  sechs  Wochen,  bei  Syphilis  auf 
wenigstens  ein  Jahr  zu  erstrecken.  Bei  letzterer  Erkrankung  ist  es 
notwendig  die  Ausfiihrung  der  Serumreaktion  in  gewissen  Zeitab- 
schnitten  anfangs  monatlich,  spater  etwa  alle  drei  Monate  zu  veran- 
lassen,  um  Riickfallen,  die  sonst  leicht  unbemerkt  bleiben,  vorzu- 
beugen.  Auch  darf  man  nicht  versaumen,  die  an  Ulcus  moUe 
erkrankt  gewesenen  Leute  serologisch  noch  nachzukontrollieren,  da 
unter  dieser  relativ  harmlosen  Erkrankung  zuweilen  doch  noch  eine 
syphilitische  verborgen  sein  kann. 

Ich  glaube,  in  vorstehenden  Ausfiihrungen,  die  sich  im  Wesent- 
lichen  auf  eine  langere  Erfahrung  an  Bord  von  S.  M.  Schiffen  im 
Auslande  wie  in  heimischen  Gewassern  sowie  auf  die  in  den  Sanitats- 
berichten  fiir  die  kaiserliche  Marine  niedergelegten  Beobachtungen 
stiitzen,  die  Zweckmassigkeit  und  Durchfiihrbarkeit  der  combinierten, 
individuellen  Prophylaxe  dargetan  zu  haben. 
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Icli  bin  weit  davon  entfernt  die  bisher  bei  ims  erzielten  Resultate 
als  nicht  mehr  verbesseriingsf  ahig  anzusehen ;  ich  hoffe  im  Gegenteil, 
dass  iinsere  jetzigen  Erfolge  nur  eine  Etappe  sind  auf  dem  Wege  zur 
moglichst  volligen  Unterdrlickung  der  venerischen  Krankheiten. 
Freilich  wird  es,  solange  die  Bekiimpfung  dieser  Krankheiten  in 
der  Civilbevolkerung  nicht  energischer  allerwarts  in  die  Hand 
genommen  vrird,  auch  entsprechend  liinger  daiiern. 

Der  Kampf  gegen  die  "  Geschleehtskrankheiten  an  Bord  "  wird  also 
in  letzter  Linie  am  Lande  ausgefochten  werden  miissen. 

^  Der  Begriff  "  Prophylaxe  "  vorbeugende  Massnahmen  bezw.  deren  Ausfiih- 
rung  hat  sich  iu  diesem  erweiterten  Sinne  infolge  seiner  Kiirze  in  der  Marine 
allgemeiu  eiugebiirgert  und  soil  dalier  auch  hier  beibehalten  wei'deu. 

'  Die  nach  dieser  Richtung  uuternommeneu  Versuche  sind  noch  nicht  abge- 
schlossen,  sie  sollen  spiiter  mitgeteilt  werden. 

*Hergestellt  von  Dr.  Byk,  Chem.  Fabrik,  Charlottenburg. 

*  Seifeuwaschung  ist  in  Riicksicht  auf  die  nachfolgende  Sublimatanwendung 
nur  dann  erlaubt,  wenn  griindliches  Abspiilen  oder  Abtrocknen  ihr  folgt.  Die 
Anwendung  von  Benzin  ist  ohne  Unzutrriglichkeiten  gut  moglich,  es  ruft  nur  bei 
einzelnen  besonders  empfindlicheu  geriuges  Brennen  hervor.  Dafiir  vermag  es 
fiber  infolge  der  Entfernung  des  Fettes  und  der  anhaftenden  Schleimreste  zur 
Erzielung  einer  besseren  Tiefenwirkung  des  Desinficiens  wesentlich  beizutragen. 


PBOPHYLAXIS    OF    THE    VENEHEAL    DISEASES    IN    THE    RUSSIAN 

NAVY. 

Surg.  Gen.  A.  A.  Zohrt,  medical  officer,  state  counselor,  St.  Petersburg,  Russia. 

I  do  not  think  it  necessary  to  explain  how  very  important  is  the 
question  of  venereal  diseases,  not  only  from  the  point  of  view  of 
hygiene,  and  the  life  of  sailors  and  soldiers,  but  for  the  whole 
population  of  a  country. 

At  the  end  of  their  term  of  service  the  men  return  to  their  own 
villages,  where  it  is  impossible  to  have  the  sanitaiy  inspection  as 
efficient  as  it  ought  to  be;  therefore  they  often  infect  people  sur- 
rounding them ;  and  even  if  the  disease  appears  to  have  been  cured, 
it  may  prove  communicable  after  marriage.  The  men  affected  by 
venereal  diseases  have  to  give  up  their  actual  service  (which  without 
that  is  very  short)  for  a  long  time,  and  consequently  are  behind  the 
others  in  the  service.  After  a  long  stay  in  the  hospital,  where  they 
feel  very  comfortable,  the  men  get  lazy,  and  on  returning  to  their 
respective  duties  are  not  so  active  and  do  not  take  to  their  work  with 
the  same  energy. 

The  above  principally  concerns  the  navy,  where  everyone's  duty 
is  strictly  defined,  and  therefore  every  absence  is  greatly  felt  and  is 
a  detriment  to  the  service. 

In  the  navy  the  number  "of  men  affected  by  venereal  diseases  has 
always  been  larger  than  in  the  army.  This  is  explained  by  many 
reasons.     For  instance,  the  sailor's  wages  are  higher  than  those  of 
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soldiers;  shore  leave  is  rarely  granted  the  men;  they  visit  diiferent 
ports,  etc. 

During  my  long  service  in  the  navy  I  have  observed  that  the  more 
shore  liberty  the  sailors  have  the  less  cases  of  drunkenness  are  to  be 
noticed,  and  consequently  less  venereal  diseases,  because  the  majority 
of  these  diseases  are  caught  when  men  are  drunk. 

In  the  Russian  Na\^  for  a  long  time  all  that  was  possible  has 
been  done  to  decrease  the  number  of  cases  of  venereal  diseases  among 
the  sailors,  and  for  that  reason  attention  has  been  directed,  not  to 
the  sailor  affected  by  the  disease,  but  to  his  surroundings. 

In  the  seaports  long  ago  committees  were  formed  of  military  mem- 
bers and  members  of  the  sanitary  police  service  to  register  and 
inspect  prostitutes,  but  in  spite  of  severe  measures  these  committees 
have  not  been  able  to  cope  with  secret  prostitution. 

For  20  years  libraries  and  places  where  sailors  can  get  tea  and 
other  soft  drinks  have  existed  in  the  barracks,  but  naturally  it  has 
not  been  possible  to  prevent  the  sailors  from  seeking  other  amuse- 
ments outside,  the  barracks,  and  for  this  reason  temperance  societies 
with  free  diversions  for  the  sailors  have  also  been  organized. 

The  sanitary  inspection  of  the  sailors  has  existed  for  a  long  time 
and  continues  to  take  place  once  a  week  on  board  ships  and  in  the 
barracks.  Those  who  have  venereal  diseases  are  sent  to  hospitals. 
The  surgeons  inquire  where  and  by  whom  the  sailor  has  been  con- 
taminated and  report  the  result  of  the  inspection  to  the  sanitary 
police  service.  Very  often  the  sailors  refuse  to  give  information 
about  the  women  with  whom  they  have  had  relations. 

When  the  sailors  who  have  had  syphilis  leave  the  service  after 
the  end  of  their  term,  they  receive  a  special  paper  showing  the  state 
of  the  disease,  and  after  what  period  of  time  they  can  get  married. 
The  bearer  of  such  a  paper  must  present  it  to  the  military  chief  of 
his  district  (who  keeps  the  records  of  the  men  in  reserve)  and  to  the 
village  authorities. 

Since  1906,  lectures  are  arranged  for  the  entertainment  of  sailors 
on  all  the  ships.  Among  others,  they  have  had  lectures  about 
venereal  diseases.  Also  for  their  entertainment  moving  pictures  are 
shown,  and  the  sailors  give  amateur  plays.  In  spite  of  all  these  di- 
versions, one  has  not  been  able  to  succeed  in  reducing  the  numbers 
of  cases  of  venereal  diseases,  and  at  Libau  in  1908  the  number  of  these 
cases  reached  60  per  cent  of  all  diseases. 

It  is  seen  that  all  the  measures  already  taken  have  not  had  the 
desired  results ;  for  this  reason,  in  1909,  the  new  chief  of  the  bureau 
of  medicine  and  surgery  of  the  Imperial  Russian  Navy  established 
the  following  regulations  of  prophylaxis  to  be  used  against  venereal 
diseases : 

(1)  The  medical  inspection  must  talce  place  every  week,  and  the  whole  crew 
must  be  examined  not  less  than  twice  a  month. 
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(2)  Tlie  medical  officers  must  arrange  as  often  us  possible  to  give  lectures 
about  venereal  diseases,  and  in  clear  and  simple  language  explain  to  the  sailors 
about  the  different  venereal  diseases,  the  danger  of  infection,  and  the  proph- 
ylaxis. 

(3)  The  ship  authorities  and  doctors  remind  the  sailors  who  are  on  shore 
leave  that  those  who  have  any  relations  with  women  must,  on  their  return, 
go  to  the  ship's  hospital  to  take  prophylactic  measures. 

(4)  Those  who  have  just  had  relations  with  a  woman  must  immediately 
urinate  and,  if  possible,  wash  their  sexual  organs.  On  returning  to  the  ship, 
they  are  obliged  to  go  to  the  hospital,  where  they  again  wash  their  sexual 
organs  with  a  solution  of  sublimate  or  with  lukewarm  water  and  soap.  In 
the  urinal  passage  a  20  per  cent  solution  of  protargol  is  injected,  and  the 
prepuce  and  head  of  the  penis  is  rubbed  with  a  33  per  cent  ointment  of  calomel, 
which  must  remain  there  for  at  least  two  houi-s. 

Each  member  of  the  crew  is  given  a  pamphlet  containing  a  de- 
scription of  venereal  diseases  and  the  measures  of  precaution  to  be 
taken  against  them.  Instructions  concerning  prophylactic  measures 
are  communicated  to  the  medical  officers  to  be  given  only  to  those 
sailors  who  wish  to  know  them,  and  for  this  reason  no  punishment  is 
established  for  transgressing  these  rules. 

Notwithstanding  that  there  is  no  punishment  for  not  following 
these  rules,  it  is  rather  difficult  to  explain  their  necessity  to  the  naive 
men,  who  distrust  all  that  is  new  to  them.  This  is  confirmed  by 
different  authors. 

To  show  the  use  of  prophylactic  measures  in  the  Russian  Navy, 
and  not  wishing  to  tire  my  listeners  with  too  many  tables,  I  will  cite 
only  the  following: 

In  1910,  in  the  Baltic  Fleet,  out  of  182,078  applications,  13,410,  or 
7.3  per  cent  of  the  whole  number,  were  for  prophylactic  measures. 
Of  these,  45  men,  or  0.4  per  cent  of  those  who  applied  to  the  hospitals, 
fell  ill.  The  total  number  of  venereal  patients  was  ]*,539,  or  0,8  per 
cent  of  all  the  seamen,  and  in  this  total  the  relapses  are  included. 

To  compare  the  two  following  years,  1910  and  1911,  I  will  take 
two  divisions  of  ships  of  the  Black  Sea  Fleet.  In  the  other  divi- 
sions of  the  same  fleet  the  changes  were  significant. 

In  1910,  in  one  of  the  divisions,  out  of  45,484  applications,  4,273 
were  for  prophylactic  measures;  that  is,  9.04  per  cent  of  the  whole 
number.  Of  those  who  applied  to  the  hospitals,  30  men  became  ill, 
which  makes  0.7  per  cent.  The  total  number  of  venereal  patients 
was  366,  or  0.8  per  cent  of  all  the  seamen. 

In  1911,  of  the  annual  number  of  51,842  applications,  3,997,  or  7.3 
per  cent,  applied  for  prophylactic  measures.  Among  the  latter,  12 
men,  or  0.3  per  cent  of  the  whole  company,  fell  ill.  The  total  num- 
ber of  venereal  patients  was  311,  or  0.7  per  cent  of  all  the  seamen. 

For  the  fir.st  six  months  of  1912,  in  the  same  division,  the  number 
of  applications  was  7.6  per  cent  of  all  the  seamen,  0.4  per  cent  of 
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whom  fell  ill.  The  total  number  of  venereal  patients  was  0.6  per  cent 
of  the  whole  complement. 

In  the  Black  Sea,  in  the  gunnery  training  division,  in  1911,  the 
total  number  of  applications  to  the  hospital  was  10.3  per  cent  of  the 
total  number  of  sailors,  and  in  1910,  7.2  per  cent. 

The  success  of  preventive  measures  greatly  depends  upon  the  per- 
sonel  relations  between  doctors  and  enlisted  men.  In  looking 
through  the  statistics  of  our  navy  I  found  a  case  where  on  one  of 
the  ships  the  prophylactic  measures  were  very  well  established,  and 
after  this  doctor  was  transferred  to  another  ship  the  number  of 
applications  for  prophylactic  measures  increased  10  times. 

The  battleship  PoMteleimon  can  be  given  as  an  example  of  the 
successful  use  of  prophylactic  measures.^  In  1910  the  number  of 
applications  reached  17.8  per  cent  of  the  total  number  of  sailors.  Of 
those  who  applied  to  the  hospital  0.4  per  cent  fell  ill.  The  total  num- 
ber of  venereal  patients  was  0.36  per  cent  of  all  the  complement. 

In  1911  the  number  of  applications  was  lower.  It  was  12.9  per 
cent;  0.04  per  cent  of  the  applicants  fell  ill.  The  total  number  of 
venereal  patients  was  0.19  per  cent. 

These  examples  and  the  statistics  of  our  fleet  show  us  that  the  im- 
provement in  prophylaxis  has  not  been  very  successful  if  we  con- 
sider the  number  of  applications;  they  vary  between  7  and  12  per 
cent  and  rarely  reach  18  per  cent  of  the  total  number  of  sailors.  The 
great  utility  of  prophylaxis  is,  however,  evident,  as  the  number  of 
men  who  fell  ill  after  the  use  of  these  measures  does  not  reach  1  per 
cent.  The  number  of  cases  of  venereal  diseases  varies  between  0.7 
and  0.9  per  cent  and  in  one  case  only  reaches  0.19  per  cent. 

Of  the  number  of  diseases  after  the  use  of  prophylactic  measures, 
one  notices  about  75  per  cent  of  urethritis  cases  and  25  per  cent  of 
hard  and  soft  chancre.  It  is  also  noticed  that  in  most  cases  the  dis- 
eases are  milder  with  people  who  have  been  subjected  to  prophylactic 
measures.  In  most  cases  the  patients  who  fall  ill  are  those  who  have 
been  subjected  to  prophylactic  measures  four  hours  or  more  after  the 
act.  The  urethritis  depends,  apparently,  on  whether  the  patient 
urinated  or  not  after  the  act. 

Prophylactic  measures  in  Russia  were  started  at  the  same  time  as 
in  the  United  States  and  in  Italy,  and  these  two  countries,  as  far  as 
I  know,  have  obtained  about  the  same  results  as  we  did. 

Capt.  Edward  Vedder,  complaining  against  the  unwillingness  of 
sailors  to  submit  themselves  to  these  measures,^  proposes  that  the 
Government  should  take  this  matter  in  its  own  hands  and  issue 
regulations,  as  is  done  for  other  infectious  diseases;  that  the 
physiology  and  pathology  of  sexual  life  be  taught  in  schools;  and 
that  the  development  of  sanitary  police  inspection  be  undertaken. 
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Maj.  Will  Lyster^  also  asks  for  obligatory  prophylactic  regula- 
tions with  the  cooperation  of  the  military  and  navy  authorities. 

Maj.  Deane  C.  Howard*  proves  that,  with  obligatory  regulations 
and  punishments,  in  several  detachments  the  number  of  venereal  dis- 
eases was  lowered  and  in  some  of  them  there  were  no  cases  at  all. 

The  same  thing  was  proved  by  Surg.  Holcomb  and  Surg.  Moran.' 

In  Ital}^,  Dr.  Rho^  takes  into  consideration  the  great  usefulness 
of  prophylaxis  and  regrets  that  there  are  no  obligatory  regulations 
nor  punishments  in  cases  of  transgression  of  these  rules. 

In  conclusion,  I  take  the  liberty  to  again  insist  upon  the  great  im- 
portance of  venereal  prophylaxis  to  the  sanitary  status  of  the  army 
and  the  navy,  and  the  condition  that  it  be  obligatory. 

*  Navy  Surgeon,  September,  1912,  article  of  Dr.  Gourvitch. 
*The  Military  Surgeon,  November,  1911. 

*  Idem,  July,  1911. 

*  Idem,  December,  1911. 

"United  States  Naval  Medical  Bulletin,  1912. 

'Annali  di  Medicine  navale  e  coloniale,  1912,  page  190. 


THE  HOSPITAL  SHIP:  A  COMPONENT  PART  OF  THE  FLEET,  AND 
THE  REPAIR  SHIP  FOR  THE  PERSONNEL. 

Chables  F.   Stokes,  A.  M.,  M.  D.,  D.  Sc,  LL.  D.,   Surgeon  General,  United 

States  Navy. 

The  aim  of  the  battle  fleet  is  to  develop  the  highest  possible  degree 
of  military  efficiency  in  its  personnel  and  material,  and  to  become  as 
far  as  possible  self-sustaining.  The  repair  ship  for  material  has 
long  since  demonstrated  its  usefulness  to  the  fleet. 

It  is  estimated  that  at  least  two  years  of  training  are  required 
to  properly  qualify  the  enlisted  men  for  their  complicated  and  spe- 
cialized duties.  If  this  be  so,  then  on  military  and  economic  grounds 
it  becomes  our  paramount  duty  to  safeguard  the  personnel  by  the 
employment  of  the  highest  type  of  preventive  medicine  and  by  bring- 
ing to  bear  on  the  officers  and  men  of  the  fleet  all  there  is  in  medicine 
and  surgery  that  will  add  to  their  fighting  efficiency. 

This  end  can  best  be  attained,  as  has  been  demonstrated  in  the 
United  States  Navy,  by  having  a  properly  organized  and  equipped 
hospital  ship  as  a  component  part  of  the  fleet,  working  in  conjunc- 
tion with  the  sanitarj'^  personnel  of  the  fighting  ships.  To  obtain  the 
best  results,  this  type  of  ship  should  be  built  and  equipped  primarily 
to  meet  the  activities  and  responsibilities  of  the  fleet  in  peace  times ; 
its  activities  in  war,  as  will  be  pointed  out  later,  are  restricted. 
The  ship  need  not  be  large;  a  bed  capacity  of  250  would  be  ample. 
Still,  it  should  be  speedy  and  stable  and,  for  obvious  reasons,  should 
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be  propelled  b}^  oil-burning  engines.  From  the  studies  of  Kichards 
and  others  we  know  that  the  deaths  from  drowning  in  naval  warfare 
about  equal  the  deaths  from  gunfire.  Many  lives  that  are  thus  need- 
lessly sacrified  might  be  saved.  To  this  end  the  hospital  ship  should 
be  equipped  with  speedy  power  boats  having  special  devices  for  the 
rescue  of  those  on  sinking  ships  or  those  already  in  the  water.  Other 
provision  is  made  for  the  wounded. 

The  radically  different  activities  of  the  hospital  ship  in  peace  and 
war  and  its  necessity  as  a  component  part  of  the  fleet  at  all  times 
will  best  be  instanced  by  one  or  two  examples.  Let  us  suppose  that  a 
valuable  member  of  a  gun  crew,  such  as  a  gun  captain  or  gun  pointer, 
is  stricken  with  appendicitis  or  develops  a  hernia  and  an  operation 
is  imperative.  He  is  at  once  transferred  to  the  hospital  ship  and 
there  falls  into  the  hands  of  a  skilled  surgeon,  with  trained  assistants 
and  attendants  and  the  equipment  and  atmosphere  of  our  best  hos- 
pitals on  shore.  This  procedure  will  generally  lead  to  a  shortened 
convalescence  and  an  early  return  to  his  ship  and  station,  thereby 
minimizing  the  crippling  of  his  gun  crew.  On  the  other  hand,  if 
there  were  no  hospital  ship  in  the  fleet  the  medical  officer  might  be 
forced  to  perform  an  operation  of  urgency  under  the  unfavorable 
conditions  for  such  work  existing  on  board  the  battleship,  which 
would  be  likely  to  lead  to  unsatisfactory  results  and  delayed  return 
to  duty ;  or,  if  his  ship  were  in  port  and  a  hospital  near  by,  the  patient 
would  probably  be  sent  on  shore.  Thus,  in  the  event  of  the  removal 
of  the  fleet  to  another  port  the  man's  return  to  his  ship  might  be 
unduly  delayed  or  become  impracticable.  The  damage  to  efficiency 
and  loss  of  service  from  this  cause  is  worthy  of  consideration. 

As  contagious  diseases  are  particularly  liable  to  embarrass  the 
fleet,  ample  provision  should  be  made  for  the  isolation  and  treatment 
of  these  cases  on  the  hospital  ship.  Battleships  have  been  obliged  to 
leave  the  target  range  and  fleet  on  account  of  communicable  disease, 
thus  interfering  materially  with  the  work  of  the  fleet.  Wlien  the  At- 
lantic Fleet  that  encircled  the  world  arrived  at  Honolulu  from  San 
Francisco  there  were  59  cases  of  contagious  disease  in  that  fleet,  includ- 
ing scarlet  fever,  diphtheria,  measles,  mumps,  and  chickenpox.  These 
patients  were  immediately  isolated  on  the  hospital  ship  Reliefs  the 
necessar}^  disinfection  of  the  ships  was  accomplished,  and  the  officers 
and  men,  when  shown  to  be  bacterially  free  from  disease,  were 
allowed  on  shore.  No  further  cases  developed  in  the  fleet  or  on  the 
hospital  ship,  and  on  subsequent  inquiry  it  was  learned  that  no 
cases  traceable  to  the  visit  of  the  fleet  occurred  on  shore.  The  sick 
were  returned  to  their  respective  ships  at  Auckland,  New  Zealand, 
thus  leaving  no  stragglers  behind,  and  the  formation  of  the  fleet  was 
preserved,  which  would  not  have  been  feasible  but  for  the  presence 
of  the  Relief.     Special  provision  should  be  made  for  tuberculosis 
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patients,  and  ample  space  should  be  allotted  to  the  care  of  the  insane, 
in  order  that  they  may  be  humanely  and  satisfactorily  dealt  with. 
It  is  sometimes  necessary  to  retain  these  individuals  on  board  the 
hospital  ship  for  prolonged  periods;  their  prompt  removal  from  the 
fighting  ships  is  imperative. 

The  sanitary  personnel  of  the  hospital  ship  should  be  made  up  of 
medical  officers  who  have  specialized  in  the  different  fields  of  medi- 
cine and  surgery.  There  should  be  at  least  one  general  surgeon,  one 
physician,  one  officer  skilled  in  eye,  ear,  nose,  and  throat  work,  one 
bacteriologist  and  pathologist,  and  one  radiologist.  In  addition, 
there  should  be  one  chemist  for  food  and  other  analyses,  and  at  least 
two  dental  surgeons. 

These  officers  should  be  thoroughly  equipped  with  the  necessary 
instruments  and  apparatus  to  carry  to  completion  the  work  in  their 
special  fields.  It  is  probable  that  the  medical  outfits  on  battleships 
might  be  thus  reduced  to  the  bare  necessities  of  a  ship  acting  singly. 
The  medical  officers  of  the  hospital  ship  are  always  available  as 
skilled  consultants  in  perplexing  cases  or  when  sanitary  difficulties 
arise  in  the  fleet. 

In  association  with  the  fleet  officers  the  hospital-ship  officers  study 
the  varied  problems  in  industrial  and  occupational  hygiene  as  applied 
to  the  Navy,  averting  disability  here  and  improving  physical  fitness 
there.  For  example,  a  study  of  the  visual  defects  of  gun  pointers 
and  their  prevention  has  been  carried  out;  the  prevention  of  retinal 
injury  to  those  using  searchlights ;  the  special  treatment  of  nose  and 
throat  lesions  to  avert  impaired  hearing  from  diving,  gun  blasts,  and 
other  causes.  Tlie  problem  of  sustaining  life  in  disabled  submarines 
has  been  given  exhaustive  study,  and,  too,  the  visual  effects  of  the 
submarine  periscope  have  received  attention.  There  are  unsolved 
problems  in  turrets,  firerooras,  and  elsewhere.  It  might  be  well  to 
assign  a  psychiatrist  to  the  hospital  ship  not  only  to  care  for  the 
insane  but  to  make  studies  in  temperamental  fitness  or  psychic 
analysis  of  the  personnel. 

From  this  brief  outline  of  its  activities  the  enormous  value  of  the 
hospital  ship  to  the  fleet  in  helping  to  accomplish  military  effective- 
ness is  apparent.  The  sanitary  service  of  the  entire  fleet  is  materially 
bettered.  The  humanitarian  responsibilities  of  the  medical  depart- 
ment are  better  met. 

The  hospital  ship  with  the  Atlantic  Fleet  is  provided  with  a  good 
medical  reference  library,  to  which  all  officers  have  access.  At 
stated  times  all  medical  officers  who  can  attend  are  ordered  by  the 
commander  in  chief  to  gather  on  the  hospital  ship  to  discuss  medico- 
military  affairs,  read  papers,  or  hold  clinics.  These  conferences  are 
of  great  value,  in  that  they  tend  to  unify  methods  of  procedure,  stimu- 
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late  professional  activity  and  interest,  and  bring  all  medical  oflScers 
into  close  touch. 

The  hospital  ship  is  the  medical  supply  ship  of  the  fleet  and  should 
be  stocked  to  meet  the  demands  of  the  fleet  at  all  times.  In  cases  ol 
national  disaster  or  of  serious  mishap  in  the  fleet  the  hospital  ship  is 
of  incalculable  value  along  humanitarian  lines. 

When  landing  parties  are  operating  in  the  field,  the  hospital  ship 
not  only  provides  them  with  the  major  part  of  their  field  equipment, 
but  acts  as  a  base  hospital  as  well. 

In  naval  warfare  the  field  of  activity  for  the  hospital  ship  of  the 
fleet  must  of  necessity  be  restricted.  It  would  be  impracticable  to 
keep  in  continuous  commission  with  the  fleet  a  ship  larger  than  neces- 
sary to  meet  the  everyday  demands  of  the  fleet  in  peace  times,  espe- 
cially as  the  care  of  the  wounded  has  been  otherwise  provided  for. 

Before  going  into  battle  the  hospital  ship  should  remove  all  the 
sick  from  the  ships  of  the  fleet  and  see  that  the  ships  are  amply  sup- 
plied with  sterile  first-aid  dressings  and  appliances.  It  should  be 
assigned  to  special  work ;  for  instance,  to  save  people  from  drowning, 
if  possible,  without  undue  hazard  or  interference  with  the  combat- 
ants; to  follow  up  a  chase;  or  possibly  to  accompany  a  single  ship 
or  group  of  vessels ;  or  to  look  out  for  some  of  the  minor  ships  of  the 
fleet. 

By  reason  of  its  restricted  bed  capacity  and  limited  personnel,  the 
hospital  ship,  during  and  after  battle,  becomes  relatively  inconse- 
quential in  the  face  of  a  situation  where  it  is  possible,  inside  of  half 
an  hour,  to  have  an  accumulation  of  from  eight  to  ten  thousand 
casualties.  Other  provision  should  be  and  has  been  made  to  meet 
this  appalling  demand  on  the  medical  department. 

DISCUSSION. 

Dr.  E.  M.  Simons,  Berlin-Charlottenburg :  Ich  glaube,  man  wird 
dem  Vortrage  des  Herrn  Generalarztes  Stokes  eine  grosse  prin- 
zipielle  Bedeutung  beilegen  miissen,  deshalb  weil  Kedner  zu  meiner 
freudigen  Ueberraschung  die  hohe  Wichtigkeit  der  Hospitalschiffe 
gerade  fiir  die  Zeit  des  Friedens  betont  hat.  Ich  hoffe  dass  die 
Marinen  aller  grossen  Staaten  bald,  dem  Beispiele  Amerikas  und 
England  folgend,  Lazaretschiife  bauen  werden  ungeachtet  der 
Zweifel,  ob  eine  den  hohen  Herstellungskosten  entsprechende  Ver- 
wendung  in  aussermobilen  Zeiten  sich  ermoglichen  werde.  Ich  bin 
nicht  aktiver  Militararzt,  beschaftige  mich  aber  seit  Jahren  mit  der 
Frage  der  Errichtung  von  Schiffsanatorien,  d.  h.  also  Hochseeheil- 
kurschiffen  und  wiirde  schon  deshalb  die  baldige  Errichtung  schwim- 
mender  Militarlazarette  begriissen,  damit  das  grosse  Publikum  recht 
eindringlich  auf  diese  einzigen  Moglichkeitsfaktoren  zur  Ausbeu- 
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tung  der  Heilkrafte  des  Hochseeklimas  hingewiesen  werde.  Ent- 
sprechend  den  ahnlichen  Ausfuhrungen  des  Herrn  Generalarztes 
Stokes  durfte  ich  auf  dem  vorjahrigen  Kongresse  fiir  Thalasso- 
therapie  in  Kolberg  auch  auf  die  Richtigkeit  derartiger  Hoch- 
seespitiiler  fiir  wissenschaftliche  Arbeiten,  fiir  die  Erforschung  der 
Physiologie  und  Pathologie  des  Hochseeklimas  u.  s.  w.  hinweisen. 
Es  bliebe  die  Erwagung  nicht  von  der  Hand  zu  weisen,  ob  nicht  fiir 
die  Friedenszeit  durch  besondere  Vereinbarungen  diese  militarischen 
Hospitalschiffe  grossen  Versicherungsbehorden,  industriellen  Be- 
triebskrankenkassen  u.  s.  w.  als  Heilkurschiffe  konnten  zur  Ver- 
fiigung  gestellt  werden,  wie  andererseits  die  hoffentlich  bald  in 
verschiedenen  Landern  zu  errichtenden  civilen  Schiffsanitorien  im 
Kriegsfalle  selbstverstandlich  der  Marine  sofort  als  Lazaretschiffe 
iiberlassen  werden  miissten. 

Dr.  C.  M.  Belli,  Royal  Italian  Navy:  Je  pense  que  ce  que  nous 
avons  fait  pendant  la  guerre  entre  I'ltalie  et  la  Turquie  pent  inte- 
resser  la  section  et  je  vais  vous  I'exposer  tres  brievement. 

Sans  doute  la  solution  meilleure  est  de  construire  des  paquebots 
speciaux  a  I'usage  de  navires-hospitaux,  cependant  cette  construction 
ne  fut  pas  jugee  convenable  de  tenir  un  bateau  a  veiller  sans  I'utiliser. 
On  a  prefere  plutot  d'adapter  deux  navires  transatlantiques  a  cet 
usage.  Grace  a  I'oeuvre  illuminee  des  medecins  de  la  marine  Rho  et 
Rosati,  le  materiel  de  literie,  pansements,  instruments,  medicaments, 
fut  prepare  d'avance  et  etait  tenu  pret  pour  I'usage  des  magasins 
de  I'hopital  de  la  marine  a  Spezia.  En  meme  temps  on  a  etudie  les 
transformations  des  navires  et  on  a  aussi  prepare  les  cadres  speciaux 
de  mobilisation  du  personnel  medical  et  infirmier. 

Pour  cette  preparation  a  I'ouverture  des  hostilites  contre  la  Tur- 
quie, en  moins  de  48  heures  les  navires  etaient  deja  appareiller.  Les 
navires  s'appellent  Re  dUtalia  et  Regina  dUtalia.  Ce  sont  deux 
paquebots  de  7,000  tonnes  avec  la  vitesse  de  14.5  milles  a  I'heure,  con- 
struits  pour  le  transport  de  1,500  emigrants  en  deux  etages  au  dessus 
du  pont  principal.  lis  ont  quatre  salles,  chacune  pour  125  lits, 
chambre  d'operation,  chambres  de  pansements,  laboratoires  de  bacte- 
riologie,  chimie  et  radioscopie,  infirmeries  speciales  pour  les  conta- 
gieux  et  les  blesses  graves,  ambulatoire,  pharmacie,  chambre 
mortuaire. 

Les  hopitaux  sont  diriges  par  deux  officiers  superieurs  du  corps  de 
sante  de  la  marine  (les  Professeurs  Rosati  et  Dr.  Tacehalti)  et  ont 
les  memes  reglements  des  hopitaux  de  la  marine  dans  les  ports. 

Le  but  de  ces  navires  est  de  transporter  les  malades  et  blesses  en 
Italie,  cependant  ils  peuvent  hospitaliser  les  malades  pour  un  temps 
plus  long. 

Dans  les  premiers  temps  de  la  guerre  ils  etaient  a  la  suite  de  la 
flotte  et  quelquefois  ils  ont  fonctionne  comme  ambulances  de  pre- 
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miere  ligne ;  par  exemple,  a  Bengasi,  oii  a  cause  de  la  mer  tres  agitee, 
les  ambulances  de  I'armee  n'avaient  pas  pu  se  rendre  a  terre;  a  une 
distance  de  13  kilometres  de  Rodi  ils  ont  aussi  recueilli  les  blesses 
du  champs  de  bataille.  Maintenant  ils  servent  surtout  pour  evacuer 
les  hopitaux  de  I'armee  en  Tripolitaine.  L'equipage  des  navires  est 
le  meme  qu'ils  avaient  auparavant  (c'est-a-dire,  celui  de  la  compagnie 
de  navigation)  et  le  commandement  militaire  est  tenu  par  un  officier 
de  I'etat-majeur  de  la  marine. 

Leggbnda  Esplicativa. 
[See  pages  373-377.] 

A.  Fondo  della  branda  inglese  tenuto  disteso  da  un  telaio. 

B.  Sponde  in  tela  della  branda,  portano  ai  loro  nngoli  liberi  due  cordicelle  con  occhiello 

termlnale  (ff)  da  agganciarsi  in  (F). 

C.  Testata  della  branda' col  gancio   (F). 

D.  Asta  in  ferro  a  cui  e  sospesa  la  branda  e  che  serve  ad  alzare  I'apparecchio. 

B.  Barella  di  vario  modello  e  di  diverse  dimensioni  che  pu5  essere  disposta  nella  branda. 
P.  Gancio  per  tener  sollevate  le  sponde. 

fif.  Sagolette  con  occhiello  da  agganciarsi  in   (F)   qyando  si  alzano  le  sponde. 
RR.  Sagole  per  tener  sollevate  le  sponde. 
rr.  Occhielli  pej^nnodarvi  le  sagole  (RR). 
S.  Sospenslone  a  8  fill  delle  testate  della  branda. 

VV.  Sagole  o  senti  per  manovrare,  girare  o  immobilizzare  I'apparecchio  sospeso  da  qua- 
lunque  direzione  o  posizione. 

Marine-Generaloberarzt  Dr.  Hoffmann,  Berlin:  Die  Frage 
der  Indienststellung  besonderer  Hospitalschiffe  schon  in  Friedens- 
zeiten  wird  von  den  Verwaltungsbehorden  der  deutschen  Marine 
dauernd  in  Auge  behalten;  an  eine  Verwirklichung  des  Gedankens 
wird  aber  erst  dann  herangetreten  werden,  wenn  die  derzeitigen 
Vorkehrungen  zur  Versorgung  der  Verwundeten  nach  der  See- 
schlacht  als  nicht  mehr  ausreichend  erkannt  sein  werden. 


THE  HOSPITAL  SHIP  AS  A  PERMANENT  UNIT  OF  THE  FLEET. 
Fleet  Sarg.  D.  McNabb,  R.  N.,  H.  M.  S.  Hercules,  Portsmouth,  England. 

In  the  British  Navy  the  experience  of  this  class  of  vessel  has  been 
limited,  and  we  have  been  obliged  to  a  great  extent  to  profit  by  the 
experience  gained  in  that  direction  by  the  navies  of  other  countries. 

In  the  army,  on  the  other  hand,  the  experience  has  been  varied, 
ranging  from  the  Victor  Emanuel  and  Simoon,  in  1873,  to  the  modem 
ships  used  in  the  Boer  War,  and  the  knowledge  gained  in  these  ships 
has  made  it  an  easy  and  familiar  work  to  transform  a  modern  mail 
steamer  of  average  dimensions  into  a  fairly  efficient  military  hospital 
ship. 

In  the  navy  we  have  for  10  years  enjoyed  the  benefit  of  having  our 
own  hospital  ship,  and  I  speak  with  knowledge  when  I  say  that  scores 
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of  officers  and  men  have  been  grateful  for  the  occasion  which  placed 
this  ship  at  the  disposal  of  the  fleet,  both  at  home  and  abroad. 

If  anything  were  required  to  accentuate  the  necessity  for  such  a 
ship  it  could  be  instantly  afforded  by  the  relief  to  patients,  both 
apparent  and  expressed,  when  they  exchanged  the  bustling,  crowded 
living  quarters  of  a  battleship  or  cruiser  for  the  peaceful,  well-venti- 
lated ward  of  the  hospital  ship,  the  cramped  hammock  for  the  com- 
fortable cot,  and;  above  all,  the  complete  cessation  of  the  noise  which 
is  incidental  to  all  naval  life  at  sea. 

These  10  years,  with  the  ship  at  our  disposal,  have  done  much  to 
solve  the  question  as  to  the  role  of  the  hospital  ship  as  an  integral 
part  of  a  fleet. 

We  know  that  before  her  advent,  or  before  her  uses  were  thoroughly 
arrived  at,  the  movements  of  a  fleet  were  sometimes  hampered  by  the 
number  of  sick ;  ships  had  to  be  sent  back  to  port  when  they  need  not 
otherwise  have  left  the  fleet ;  the  principal  naval  hospital  of  a  station 
abroad  was  choked  with  sick,  and  enormous  sums  had  to  be  spent 
annually  in  sending  invalids  home,  while  round  our  own  coasts  con- 
siderable expense  was  incurred  for  the  care  and  maintenance  of  men 
left  in  the  surgeons'  and  agents'  hands  after  the  visit  of  the  fleet. 

Without  saying  that  this  condition  of  things  has  been  eradicated^ 
it  may  safely  be  asserted  that  it  has  been  very  materially  altered  for 
the  better,  and  that  with  a  ship  which  was  transformed  from  an 
ordinaiy  tramp  liner  and  whose  accommodation  and  arrangements 
left  much  room  for  criticism. 

The  Maine  had  been  fitted  as  a  hospital  ship  during  the  Boer  War 
by  an  association  of  philanthropic  American  ladies.  Her  service  in 
that  capacity  finished,  she  was  returned  to  her  owner.  But  before 
any  of  the  fittings  had  been  removed  it  occurred  to  him  that  the  ship 
might  be  of  use  to  the  Navy. 

Negotiations  were  entered  into  which  resulted  in  the  ship  making 
an  experimental  cruise  to  the  Mediterranean.  This  was  at  a  time 
when  the  scourge  of  Mediterranean  fever  lay  heavy  on  the  large  fleet 
concentrated  on  that  station.  It  was  at  once  apparent  to  most  of  us 
out  there  at  the  time  that  there  was  a  very  large  field  of  use  for  the 
ship.  This  was  in  1901.  The  ultimate  result  of  these  negotiations 
was  that  she  was  transferred  to  the  Admiralty  and  became  part  of 
the  fleet. 

From  1902  to  1907  she  was  continually  employed  in  the  Mediter- 
ranean. 

She  accompanied  the  fleet  in  its  cruises  and  proved  of  great  value 
in  the  Levantine  ports,  those  hotbeds  of  malaria  and  enteric.  She 
ran  back  to  Malta,  discharging  cases  to  the  hospital  there;  visited 
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detached  portions  of  the  fleet;  and  at  times  returned  to  England 
with  invalids. 

In  1905  and  1906  the  congestion  in  Malta  hospitals  was  so  great, 
from  the  incidence  of  Mediterranean  fever  in  fleet  and  garrison,  that 
for  18  months  the  Maine  was  continually  employed  running  to  and 
fro  between  Malta  and  England.  By  the  end  of  that  time,  thanks 
to  the  efforts  of  the  commission,  Mediterranean  fever  was  practically 
stamped  out.  Also  the  fleet  had  diminished  in  size,  owing  to  a  re- 
vised concentration  of  ships,  and  by  1907  the  sphere  of  action  of  the 
ship  had  passed  to  the  enormous  fleet  collected  in  home  waters,  and 
there  he  is  now  employed. 

From  this  history  it  is  beyond  doubt  that  the  ship  has  more  than 
justified  her  existence.  She  has  proved  the  usefulness  of  a  hospital 
ship  accompanying  a  fleet  and  providing  suitable  accommodation, 
and  so  obviating  the  necessity  for  detaching  any  unit  of  that  fleet. 
She  has  frequently  proved  her  usefulness  in  cases  of  accident  where 
operative  treatment  was  required,  and  where  the  skill  of  the  medical 
officer  of  a  cruiser  or  battleship  would  have  been  seriously  handi- 
capped by  his  surroundings.  She  has  proved  her  usefulness  in  clear- 
ing the  base  hospital,  where  the  only  other  means  at  hand  was  a 
crowded  man-of-war  going  home,  or  the  somewhat  erratic  service 
of  passenger  steamers,  many  of  which  carried  no  surgeon. 

She  has  again  proved  her  usefulness  in  accompanying  the  fleet  to 
some  of  the  out-of-the-way  parts  of  our  own  coasts  and  substituting 
her  accommodation  for  the  poor  quarters  which  are  all  that  are  fre- 
quently at  the  disposal  of  the  local  surgeon  and  agent. 

If  all  this  can  be  carried  out  by  a  ship  which  was  transformed  into 
a  hospital  ship  in  six  weeks,  then  I  believe  we  are  justified  in  think- 
ing that  a  more  efficient  service  will  be  rendered  by  a  ship  designed 
and  built  for  the  purpose. 

The  defects  of  the  Maine  are  such  as  might  be  expected  in  a  vessel 
so  abruptly  diverted  from  the  work  she  was  designed  for  originally, 
and  come  under  the  heads  of  structure,  water  supply,  accommodation 
of  nursing  staff  and  crew,  ventilation,  auxiliary  machinery,  and 
speed. 

I  might  give  details  of  this  list  of  defects,  but  I  have  mentioned 
enough  to  emphasize  my  point,  namely,  that  if  with  a  ship  such  as 
this  we  have  been  able  to  do  so  much,  how  much  more  may  we  not 
reasonably  expect  to  do  with  a  ship  where  these  defects  have  been 
foreseen  and  removed. 

Now,  having  finished  with  defects,  let  me  deal  briefly  with  the 
ideal  ship.  No  doubt  there  have  been  many  suggestions  with  regard 
to  size,  speed,  and  internal  arrangements,  but  it  will  be  sufficient  if  I 
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point  out  what  appear  to  me  to  be  the  principal  considerations  in 
a  hospital  ship: 

1.    WABDS. 

(1)  The  object  of  the  ship  being  a  floating  hospital,  the  design  must  be  such 
that  the  general  principles  governing  the  conduct  of  a  hospital  be  given  fair 
play. 

The  wards  must  be  spacious,  lofty,  well  lighted,  and  well  ventilated,  and  they 
should  occupy  the  whole  breadth  of  the  ship. 

(2)  The  wards  should  be  easy  of  access  to  lifts  and  stairways;  but,  if  possible 
none  of  these  should  open  directly  into  a  ward. 

(3)  Attached  to  each  ward,  or  between  two  wards,  there  should  be  a  vesti- 
bule, and  in  this  vestibule  or  annex  the  latrine  arrangements  should  be  placed. 

(4)  All  wards  should  be  wood  lined  to  insure  a  plain  running  wall  free  from 
crevices  and  an  equable  temperature  for  the  wards. 

(5)  Whatever  system  of  ventilation  is  adopted,  it  should  be  so  arranged  that 
it  is  evenly  distributed  over  the  ward,  and  the  delivery  of  fresh  air  should  be 
near  the  level  of  the  deck. 

(6)  In  large  wards  there  should  be  latrine  and  bath  accommodations  avail- 
able at  each  end. 

(7)  Cupboard  accommodations  should  be  provided  in  annex  for  ward  cloth- 
ing, sheets  (which  should  be  heated),  and  the  like,  and  for  dustpans,  brushes, 
soap,  and  scrubbing  cloths.  The  last-named  articles  in  particular  should  be 
stowed  in  the  annex. 

(8)  It  is  not  necessary  to  have  drains  for  the  ward  decks,  but  should  they 
be  provided  then  they  should  pass  directly  overboard,  being  filled  with  nonreturn 
valves. 

(9)  Interior  of  wards  should  be  painted  a  light  green.  Double  sets  of  wash- 
able cretonne  curtains  should  be  provided  for  chairs,  curtains,  and  settees. 

(10)  Mess  tables  capable  of  seating  one-third  of  the  occupants  of  the  ward 
should  be  provided. 

(11)  Gangways  between  rows  of  cots  should  be  made  wide  enough  to  allow 
of  service  cots  being  passed  along  them. 

(12)  All  stairs  leading  to  wards  should  have  an  easy  tread  and  should  be 
wide  enough  to  take  the  service  cots.     This  latter  detail  also  applies  to  lifts. 

(13)  Feeding  trays  to  be  fitted  to  each  cot. 

(14)  Under  each  cot  should  be  a  detachable  locker  for  clothes. 

(15)  Each  ward  should  have  in  it  a  plate-warming  apparatus,  whether  the 
joints  are  carved  in  the  main  pantry  or  not. 

(16)  Heating  of  wards  should  be  by  electric  or  steam  radiators. 

(17)  A  suflSciency  of  easy  chairs,  deck  chairs,  and  camp  stools  for  each  ward 
should  be  provided,  with  washable  covers  for  each. 

(18)  Separate  ward  accojiimodation  for  lunatics. 

(19)  Sick  oflScers'  mess  room  should  be  separated  from  ward. 

(20)  OflScers'  ward;  small  number  of  cabins  for  special  cases;  remainder  In 
general  ward." 

(21)  Operating  room  in  two  parts — preparation  room,  with  sterilizing  room 
leading  off  from  it,  and  operating  theater. 

(22)  Special  ward  close  to  operating  room. 

(23)  All  beds  should  be  numbered  according  to  plans  of  wards. 

(24)  Cots  not  to  be  superimposed,  but  there  should  be  provision  for  doing 
so  in  case  of  necessity. 
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(25)  All  ports  should  have  greeu  tatties  for  use  in  hot  weather. 

(26)  Infectious  diseases  should,  as  far  as  is  possible,  be  provided  for  on 
superstructure. 

2.    DECKS. 

(1)  The  upijer  decks  should  be  as  clear  as  possible,  to  allovi^  of  patients 
getting  fresh  air  and  exercise.  Any  motors,  capstans,  or  boat  hoists  which 
may  be  required  should  be  as  small  and  silent  as  possible,  and,  where  it  is 
avoidable,  should  not  be  bedded  over  ward  accommodation. 

(2)  A  permnneut  light  wooden  sun  deck  or  awning  should  cover  the  upper 
deck,  to  obviate  the  use  of  canvas  awnings. 

(3)  Shelters  for  the  use  of  patients  in  inclement  weather  should  be  pro- 
vided, and,  if  possible,  these  should  be  transformed  into  smoking  places  for  bad 
weather. 

(4)  Boats  should  be  swung  out  at  the  level  of  the  awning  deck  and  chocks 
provided  for  turning  the  boats  in  on  that  deck  when  necessary. 

(5)  Accommodation  for  male  nurses  should  be  quite  apart  from  wards,  with 
suitable  arrangements  for  men  on  night  duty.  Separate  latrines  and  bath 
places  should  be  provided. 

(G)  Accommodation  for  mercantile  officers  to  be  in  close  proximity  to  the 
bridge,  with  a  separate  mess  where  all  would  live,  with  the  exception  of  the 
master,  who  would  be  a  member  of  the  naval  mess. 

(7)  Engineers  should  be  accommodated  similarly  with  relation  to  the 
machinery  and  with  a  separate  mess. 

3.    FEEDING. 

(1)  The  whole  messing  arrangements  for  naval,  mercantile  crew,  and  patients 
to  be  in  the  hands  of  a  naval  paymaster,  who  could  have  a  chief  steward 
responsible  to  him  for  the  issue  of  the  provisions,  the  paymaster  being  respon- 
sible to  and  rendering  all  his  accounts  through  the  principal  medical  officer  of 
the  ship. 

(2)  The  galley  should  be  on  the  upper  deck  and  away  from  the  wards. 

(3)  Separate  pantries  to  be  provided  for  each  ward,  with  food  lifts  leading 
into  them. 

(4)  Medical  and  other  naval  officers  must  have  a  separate  mess  from  the  sick 
officers. 

4.    EMBARKATION    AND    DISEMBABKATION    OF   PATIENTS. 

(1)  Two  embarkation  ports  might  be  cut,  one  on  each  side,  opening  into  an 
annex,  not  into  a  ward  direct,  with  transporters. 

(2)  The  actual  embarkation  should  be  carried  out  by  the  mercantile  officers, 
using  either  their  crew  or  working  parties  from  ships,  to  man  the  whips  and 
steadying  lines  for  cots. 

(3)  All  baggjige  belonging  to  patients  should,  If  possible,  be  sent  in  advance, 
booked  as  embarked  by  the  naval  police,  and  stored  in  the  baggage  storeroom 
under  their  supervision. 

5.   BOATS. 

(1)  The  number  of  boats  will  have  to  be  sufficient  to  provide  accommodation 
for  the  whole  crew  and  the  Invalids,  and  the  boat  stations  must  be  arranged 
Jointly  by  the  principal  medical  officer  and  the  master  of  the  ship. 
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(2)  It  seems  to  me  that  a  useful  result  would  be  attained  by  having  several 
hospital  boats  specially  built  for  carrying  cots  and  designed  for  being  towed  by 
suitable  motor  boats. 

OENEBAI,. 

(1)  The  vessel  should  be  well  ballasted,  both  by  permanent  ballast  and  by 
water  ballast.  The  former  should  be  stowed  so  as  not  to  interfere  with  easy 
access  to  the  side  and  double  bottoms  of  the  ship. 

(2)  Heating  apparatus  to  all  parts  of  ship. 

(3)  Hospital  ship,  in  war  time,  should  carry  complete  outfit  for  hospital 
marquee  on  shore. 

(4)  Ship  should  carry  no  one  beyond  naval  and  mercantile  crew  and  the  sick. 

(5)  The  cleaning  of  all  wards  and  nursing  staffs  quarters  should  be  the 
duty  of  special  ratings,  and  not  the  sick-berth  staff. 

(6)  A  decompression  chamber  for  dealing  with  cases  of  caisson  disease  might 
with  advantage  be  added  to  the  equipment. 

Hospital  ship  as  an  integral  part  of  a  fleet  in  (1)  peace  or  (2)  war. 

PEACE. 

In  peace  time,  the  duties  of  a  hospital  ship  would  be  to  accompany 
the  fleet  to  which  she  is  attached  on  all  cruises  in  company  when  the 
fleet  is  away  from  the  bases  containing  shore  hospitals  and  to  perform 
for  that  fleet  all  the  duties  which  are  nominally  undertaken  by  the 
home  hospitals. 

When  making  a  passage  from  one  port  to  another  the  hospital 
ship  would  either  accompany  the  fleet  or  make  her  way  independently, 
as  the  commander  in  chief  might  determine,  her  wireless  telegraphy 
rendering  her  easy  of  acess  in  case  of  need. 

Only  urgent  cases  need  be  transferred  at  sea,  and  this  could  only 
be  done  if  the  weather  allowed,  and  could  be  carried  out  by  the 
special  boats  borne  on  the  hospital  ship. 

On  arrival  in  harbor,  the  number  and  nature  of  cases  to  be  sent 
from  each  ship  would  be  signaled  from  the  flagship  and  the  routine 
for  their  reception  on  the  hospital  ship  set  in  motion. 

This  routine  is  a  matter  of  detail,  but  it  is  essential  in  a  hospital 
ship  that  she  should  always  be  in  a  state  of  preparedness,  and  it  is 
only  by  the  establishment  and  practice  of  a  definite  routine  that  the 
business  of  the  ship  can  work  smoothly. 

It  refers  to  the  preparation  for  embarkation,  the  embarkation,  the 
■  conduct  of  the  patients  on  board,  and  the  disembarkation. 

The  preparation  includes  reviewing  ward  inventories,  testing  elec- 
tric fittings,  seeing  that  latrines  are  in  proper  working  order  and 
fresh -water  supply  efficient,  that  beds  and  hospital  clothing  are  pre- 
pared, and  tallies  with  the  spun  yarn  attached  to  each  bed  for  making 
and  identifying  bundles  of  clothing  belonging  to  the  newly  received 
patients. 
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Telling  off  beds  for  patients  from  nominal  list  provided  in  advance, 
if  possible ;  roughing  out  requirements  of  diet ;  and  getting  supplies 
of  milk,  soda,  and  ice  ready.  Lifts  should  be  tested.  Ward  tickets 
are  prepared  from  nominal  lists. 

All  beds  in  the  ward  should  be  numbered,  for  many  reasons — for 
identifying  cases,  fixing  stations  for  patients,  and  so  on. 

Embarkation. — Approach  of  boats  with  patients  notified  by  signal- 
man on  watch.  Cot  carriers  slung  out  and  worked  by  deck  ofiicer  of 
hospital  ship. 

Cases  told  off  to  wards  by  ward  master  from  prepared  list. 

Ship's  corporals  supervise  the  stowing  of  all  baggage  and  entering 
of  it  in  baggage  book.  In  the  case  of  helpless  patients,  the  working 
party  coming  with  the  patients  is  responsible  for  the  stowing  of  gear. 
All  valuables  collected  and  booked  by  paymaster  and  his  staff. 

As  soon  as  possible  after  arrival  on  board  a  statement  of  the 
previous  history  of  each  case  is  copied  into  the  front  page  of  the 
ticket  of  each  patient  and  the  scale  of  diet  arranged. 

Routine  while  on  hoard. — As  soon  as  patients  are  settled  down  they 
are  told  off  the  fire  stations  and  stations  for  abandon  ship,  special 
arrangements  being  made  for  the  care  of  helpless  patients  to  their 
places  in  boats. 

The  patients  must  be  made  acquainted  with  the  rules  as  to  smoking, 
the  hours  of  being  on  deck,  and  the  parts  of  the  ship  to  which  they 
are  not  allowed  access. 

Care  has  to  be  taken  that  patients  do  not  interfere  with  the  essen- 
tials to  the  safe  navigation  of  the  ship. 

The  comfort  of  the  patient  is  the  first  consideration,  and  every 
effort  must  be  made  to  check  unnecessary  noise  and  to  have  machin- 
ery, such  as  capstans,  boat  hoists,  and  winches,  working  as  quietly 
as  possible. 

Plans  of  boat  stations  should  be  shown  in  each  ward. 

Disembarkation. — All  papers  in  relation  to  this  are  prepared  th« 
day  before.  Incidentally,  all  papers  coming  with  patients  are  taken 
to  the  paymaster  first,  who  checks  and  registers  each.  Likewise, 
before  leaving,  all  documents  going  with  patients  are  checked  and 
registered  by  that  officer  and  his  staff. 

Valuables  are  taken  over  by  the  medicMl  officer  in  charge  of  dis- 
embarkation and  are  signed  for  by  him. 

As  previously  pointed  out,  these  are  matters  of  detail  for  the  medi- 
cal officer  in  charge  of  the  ship,  but  it  can  not  be  too  strongly  insisted 
on  that  the  ship  must,  while  with  the  fleet,  be  always  prepared  to 
embark  any  number  of  patients  up  to  the  full  complement. 

As  a  rule,  ships  sending  cot  cases  to  the  hospital  ship  should  send 
a  working  party  of  men  to  assist  in  getting  the  cots  to  their  respective 
wards. 
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Whether  the  cots  are  embarked  on  the  top  deck  or  through  baggage 
ports  in  the  main  or  lower  decks,  it  is  desirable  that  there  should  be  a 
system  of  overhead  tramway  with  a  traveler  by  which  cot  and  cot 
carrier  could  be  run  into  the  ward  from  the  point  of  embarkation. 

Of  necessity,  it  will  happen  that  the  supply  of  provisions  for  the 
hospital  ship  will  be  entirely  independent  of  the  victualing  of  the 
fleet. 

The  matter  of  the  victualing  of  the  ship  is  in  the  hands  of  the  pay- 
master, and  sufficient  stores  of  all  kinds  to  last  at  least  three  months 
should  be  provided  in  cold  storage. 

There  should  be  no  necessity  for  the  bringing  of  fresh  food  into  the 
ship,  and  if,  for  any  reason,  this  should  be  done  it  must  be  only  with 
the  special  approval  of  the  principal  medical  officer. 

A  good  reserve  of  ice  should  always  be  in  hand,  in  case  of  a  break- 
down of  the  ice-making  machine,  supposing  that  there  is  not  an  extra 
machine  on  board. 

Efficient  mosquito  nets  should  be  supplied  to  all  beds.  Mosquito- 
proof  scuttles,  doors,  hatches,  and  ventilators  are  also  advisable,  if 
the  ship  is  liable  to  visit  malarial  ports. 

Fire  stations  and  abandon  ship  should  be  carried  out  once  a  week, 
and  boat  exercise  monthly  at  least. 

While  in  harbor  an  efficient  gangway  watch  should  be  provided, 
partly  by  the  mercantile  crew  and  partly  by  the  naval  (ship's  cor- 
porals), to  prevent  the  access  of  unauthorized  persons  to  the  ship 
and  to  check  leakage  of  stores. 

In  case  of  an  epidemic  of  infectious  disease  breaking  out  in  any 
ship  of  the  squadron  the  hospital  ship  should  be  in  a  position  to 
supply  the  equipment  necessary  to  form  an  isolation  camp. 

This  would  consist  of  a  marquee  capable  of  holding  30  cases.  Six 
bell  tents,  capable  of  holding  6  men  each,  tents  for  medical  officer 
in  charge,  the  sick-berth  staff,  and  a  guard  tent. 

StaflP  for  30  cases:  One  medical  officer,  1  dispenser,  5  sick-berth 
attendants,  1  cook. 

The  camp  would  be  pitched  on  some  convenient  spot,  an  island 
for  choice. 

Every  effort  should  be  made  to  throw  the  clinical  material  of  the 
hospital  ship  open  to  such  medical  officers  of  the  fleet  as  would  wish 
to  make  use  of  it,  always  provided  that  this  were  done  subject  to  the 
authority  of  the  principal  medical  officer  and  without  disturbing 
the  routine  of  the  ship. 

WAR. 

The  duties  of  the  hospital  ship  in  war  time,  in  addition  to  those 
performed  in  peace,  also  comprise  dealing  with  the  eventualities 
peculiar  to  a  naval  action. 
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The  circumstances  under  which  these  latter  will  be  met  and  dealt 
with  depend  on  (A)  whether  the  fleet  is  making  a  passage  with  the 
object  of  intercepting  and  fighting  the  enemy  in  the  open  sea, 
(B)  whether  the  fleet  is  operating  in  narrow  waters  in  proximity  to 
its  base,  or  (C)  whether  the  fleet  is  taking  part  in  combined  naval 
and  military  operations  on  the  enemy's  coast  line. 

(A)  Assuming  that  an  action  takes  place  in  the  open  sea  at  a 
distance  from  a  base,  the  only  pretext  which  might  induce  a  hos- 
pital ship  to  approach  the  fighting  zone  would  be  found  in  the 
desire  to  clear  the  wounded  from  a  battleship  or  cruiser  which, 
owing  to  damage,  had  hauled  out  of  line  and  was  in  danger  of 
foundering;  but  as  such  a  disabled  vessel  would  be  the  legitimate 
prey  of  the  enemy's  destroyers  or  cruisers  the  approach  of  these  latter 
would,  I  suppose,  be  the  signal  for  the  withdrawal  of  the  hospital 
ship. 

The  fight  being  over,  the  next  point  for  consideration  is  how  to 
relieve  the  fighting  ships  of  their  wounded  as  speedily  as  possible. 
As  the  action  has  been  assumed  to  take  place  in  the  open  sea,  away 
from  any  available  base,  it  follows  that  the  transfer  of  wounded 
must  take  place  at  sea.  In  this  I  am  assuming  that  the  hospital  ship 
is  with  the  victorious  fleet,  because,  in  the  event  of  a  defeat,  in  the 
first  place,  there  would  not  be  much  left  to  give  assistance  to,  and, 
in  the  second  place,  the  hospital  ship  would  come  under  the  direc- 
tion of  the  victorious  commander,  who  would  be  entitled  to  use  her 
for  his  own  wounded. 

The  methods  for  carrying  out  this  transfer  will  be  suggested 
later  on. 

(B)  In  the  second  case  the  fleet  has  been  assumed  to  be  operating 
in  narrow  waters  in  proximity  to  a  base,  or  a  place  which  could 
be  used  as  a  temporary  base.  In  that  case  it  would  seem  reasonable 
to  suppose  that  the  hospital  ship  remained  at  that  base  during  an 
action,  and  that  after  the  action  such  ships  as  were  not  employed  in 
the  immediate  chase  of  the  scattered  enemy  should  return  to  that 
base  to  disembark  their  wounded.  It  might  easily  happen  that  the 
whole  fleet  would  be  employed  on  this  duty  of  chasing  the  enemy, 
in  which  case  the  hospital  ship  could  follow  it,  taking  the  wounded 
on  board  at  the  first  opportunity. 

In  one  or  two  of  the  fights  off  Port  Arthur  the  Russian  hospital 
ship  accompanied  the  fleet  and  returned  with  it  to  its  base,  but  in 
this  case  the  object  of  the  Russian  fleet  was  to  escape  from  Port 
Arthur  as  an  intact  fleet  with  all  its  auxiliaries,  and  this  object 
being  defeated  by  the  Japanese  the  hospital  ship  was  obliged  to 
return  with  the  fleet.  The  Japanese  never  brought  their  hospital 
ships  with  them ;  they  remained  at  the  base  at  the  Elliott  Islands. 
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Most  probably,  as  was  the  case  with  the  Japanese,  as  far  as  I  know, 
in  addition  to  the  hospital  ship  there  would  be  present  at  the  base 
"  carriers  " — that  is,  converted  transports  or  mail  steamers.  The 
cases  which  could  bear  an  immediate  voyage  would  be  sent  to  these 
carriers,  while  the  more  serious  cases  would  be  retained  in  the 
hospital  ship  until  they  were  in  a  better  condition  to  undergo  the 
voyage. 

(C)  Lastly,  where  the  operations  are  of  a  combined  nature  it 
would  appear  natural  to  suppose  that  where  bluejackets  or  soldiers 
are  landed  means  will  be  at  hand  for  the  embarkation  of  the  wounded. 

METHODS  or  TRANSPORTING   SICK  AND  WOUNDED   TO   HOSPITAL  SHIP. 

Having  outlined  the  functions  of  the  hospital  ship  in  peace  and 
war,  I  now  wish  to  offer  suggestions  on  the  best  means  of  bringing 
the  patients  alongside  the  hospital  ship  under  the  varying  conditions 
hinted  at  above. 

I  have  divided  the  subjects  as  follows: 

1.  From  ship  to  ship:  (a)  In  harbor  or  in  a  sheltered  anchorage; 
(b)  in  the  open  sea. 

2.  From  shore  to  ship:  {a)  Good  harbor  for  ships,  with  embark- 
ing facilities;  {h)  open  anchorage  with  small  camber  for  boats;  (c) 
river  mouth,  navigable  for  boats  but  not  ships;  (d)  open  beach; 
{e)  open  beach  with  surf. 

1.  (a)  The  transfer  could  be  made  by  special  hospital  boats  carried 
by  hospital  ship  and  towed  by  motor  launches.  These  boats  should 
be  of  the  following  design : 

Feet. 

Length ^ 36 

Beam 10 

Depth   (ceiling  to  deck) 5 

Draft ^_      3 

Decked  in,  with  a  well  24  by  4  feet  amidships,  this  well  surrounded 
by  a  coaming  1  foot  6  inches  in  height.  The  well  should  be  covered 
with  a  tarpaulin  carried  over  galvanized-iron  spreaders  of  a  height 
of  2  feet  above  the  coamings  of  the  well.  When  this  is  opened  the 
tarpaulin  is  rolled  or  pushed  back  (concertina  fashion,  the  spreaders 
being  made  to  travel  along  a  rail  fitted  on  the  outer  side  of  the 
coaming) . 

The  interior  of  the  craft  should  be  fitted  to  carry  16  cots,  8  on  a 
side,  superimposed,  with  a  gangway  amidships  of  3  feet  6  inches. 
When  in  use  the  boat  should  caiTy  her  complement  of  cots,  with  or 
without  bedding. 

The  cots  being  embarked,  the  tarpaulin  and  spreaders  (which  are 
in  two  sections,  one  forward  and  one  aft)  are  drawn  together  and 
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clamped  amidships.  The  after  end  of  the  tarpaulin  should  not  be 
laced  down,  but  should  hang  loose  like  a  curtain.  The  boat  or  boats 
can  then  be  towed  to  the  hospital  ship,  and  the  cases  embarked  in 
the  usual  way  by  means  of  cot  carriers  and  cranes. 

(6)  If  the  weather  is  calm,  the  same  routine  as  above  may  be  car- 
ried out.  However,  if  there  is  a  heavy  sea,  then  the  matter  becomes 
more  difficult;  but,  subject  to  the  criticism  of  experts,  I  would  sug- 
gest the  following  proceeding:  The  hospital  ship  should  approach 
the  fighting  ship  end  to  end  on  her  starboard  (or  port)  beam,  passing 
to  leeward,  assuming  that  the  fighting  ship  is  lying  broadside  on  to 
the  sea  with  engines  stopped.    A  buoyed  line  could  be  dropped  from 
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the  fighting  ship's  forecastle  and  picked  up  by  the  hospital  ship,  and 
by  this  a  hawser  run  from  her  starboard  bow  to  the  fighting  ship's 
forecastle,  and,  by  a  repetition  of  the  process,  from  her  port  bow  to 
the  fighting  ship's  quarter-deck.  The  hospital  ship  would  then  be 
using  the  fighting  ship  as  a  sea  anchor.  Under  the  lee  of  this  sea 
anchor,  one  or  more  of  the  hospital  ship's  boats  could  be  hauled  up 
alongside  the  battleship,  loaded  up,  and  dropped  back  to  the  hospital 
ship;  the  operation  being  repeated  as  often  as  required.  Oil  might 
be  used  from  the  battleship  to  minimize  the  breaking  of  the  seas. 
The  ships  might  be  kept  apart  by  the  hospital  ship  going  gently  astern 
during  the  maneuver,  and  so  keeping  a  slight  strain  on  the  cables. 
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This  is  not  a  matter  which  can  be  dogmatised  upon  by  the  medical 
officer,  but,  such  as  it  is,  I  offer  the  suggestion,  and  if  it  is  practicable, 
then  so  much  the  better.     (Plans  I  and  II.) 

2.  Next  comes  the  question  of  the  embarkation  from  shore  to  ship. 

(a)  Where  embarking  facilities  are  good,  with  the  boats  available 
from  the  hospital  ship,  the  operation  should  present  no  difficulties. 


C.  A  canvas  cot  carrier,  7  feet  by  3  feet  by  1  foot  6  Inches  deep.  The  tops  of  all  four 
Bidep  are  turned  over  and  sewed,  so  as  to  form  sleeves,  open  at  each  end.  Through  these 
sleeves  metal  rods  (of  length  proportionate  to  the  sides  and  with  the  ends  turned  to 
form  rings)  are  rove.  The  two  adjacent  rings  at  each  corner  are  hooked  to  a  screw 
hook  at  each  end  of  the  two  strops.  Each  strop  has  an  eye  in  the  middle.  These  two 
eyes  are  brought  together  and  hooked  onto  the  block  and  tackle  for  lifting  the  carrier. 
The  metal  rods  or  spreaders  keep  the  carrier  rigid.  When  not  in  use  they  can  be  with- 
drawn and  bound  together,  and  the  canvas  rolled  up.  Thus  the  apparatus  occupies  very 
little  space. 

a.  Metal  spreader,  7  feet  6  inches  long,  over  all. 

6.  Metal  spreader,  3  feet  6  inches  long,  over  all. 

(&)  Where  there  is  a  small  harbor,  camber,  or  pier,  with  an  adja- 
cent anchorage  for  the  hospital  ship,  the  same  routine  may  be  fol- 
lowed as  in  2  (a). 

(c)  Where  there  is  no  camber  or  pier,  but  a  river  navigable  for 
boats,  then  the  hospital  boats  may  be  brought  in  and  loaded  from  a 
temporary  pier  or  floating  stage,  or  by  wading  in  with  the  cots. 
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In  a  muddy  river  or  estuarj%  a  temporary  landing  stage  could  be 
constructed  by  a  series  of  rafts  or  pontoons  anchored  and  connected 
by  gangways,  the  stage  reaching  out  far  enough  to  allow  of  the  boats 
being  loaded  at  all  states  of  the  tide. 

(d)  Open  beach,  no  surf. — Temporary  landing  stage,  if  one  is 
available;  if  not,  the  boat  must  be  veered  in  as  far  as  possible  and 
loaded  by  hand.  If  the  beach  is  steep-to,  or  there  are  rocky  ledges 
available,  a  pair  of  sheer  legs  would  probably  be  found  useful  for 
landing  stores,  and  these  could  be  used  for  embarking  cots. 

(e)  Open  beach,  with  constant  surf. — In  this  case  it  would  be  bet- 
ter to  rel}'  on  some  local  type  of  boat  manned  by  men  accustomed  to 
the  work.  Apropos  of  this  may  be  mentioned  that  there  is  a  model 
of  an  ambulance  surfboat  in  the  British  Museum,  which  seems  to 
meet  with  all  the  requirements.  The  originals  were  used  at  Cape 
Coast  Castle  in  1873. 

The  boats  were  built  by  Messrs.  Forrest  &  Sons,  at  Limehouse. 
They  were  25  feet  long,  5  feet  broad,  with  a  draft  of  2  feet  3  inches. 

They  were  whaler  built,  manned  by  a  crew  of  12  men,  and  carried 
24  passengers  and  2  cots. 

As  far  as  the  hospital  ship's  boats  are  concerned,  I  would  suggest 
that  all  boats  carrying  sick  (except  surfboats)  should  be  towed. 
This  leaves  the  whole  of  the  space  in  the  boat  to  be  devoted  to  the 
stowage  of  the  sick  in  their  cots  and  lessens  the  number  of  hands 
required  in  each  boat. 

METHOD  OF  GETTING  SICK  AND  WOUNDED  INTO  BOATS. 

The  many  appliances  which  have  been  and  are  in  use  on  board 
ship  are  no  doubt  suitable,  and  have  been  found  useful,  for  the  special 
duties  they  were  designed  for.  These  articles  consist  of  hammocks, 
carrying  cots,  stretchers  of  the  ordinary  service  pattern,  and  of 
special  design,  for  slinging,  sleighs,  and  cot  carriers. 

When  it  comes  to  disembarking  wounded  from  a  ship,  most 
stretchers  may  be  put  to  one  side,  not  because  they  can  not  be  slung 
over  the  ship's  side,  but  because  of  the  difficulty  of  stowing  them  in 
the  boats,  and  also  because  they  are  probably  not  numerous  enough. 
Sleighs,  also,  are  not  easy  to  stow,  and  their  great  weight  makes  them 
unhandy. 

It  comes  to  this,  then,  that  hammocks  and  carrying  cots  are  the 
most  likely  to  be  of  use;  and,  especially  in  cases  of  emergency,  I  can 
see  a  great  field  for  their  use. 

Lastly,  cot  carriers  as  at  present  in  use  are  heavy  wooden  frames 
made  to  carry  the  ordinary  cots  and  suspended  from  a  wire  strop  by 
four  wire  slings.  In  my  opinion  this  is  too  heavy  and  clumsy,  and 
it  can  not  be  carried  in  an  ordinary  hospital  boat. 
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I  would  like  to  suggest  that  the  cot  carrier  be  made  of  stout  No.  1 
canvas,  with  sides,  the  corners  being  specially  strengthened  with 
double  canvas  and  the  holes  slung  by  eyelets  at  the  comers  from  four 
slings,  these  slings  being  in  turn  suspended  from  the  four  arms  of 
two  light  spars  lashed  amidships  diagonally.  The  whole  could  be 
lifted  by  a  tackle  made  fast  to  a  strop  passed  around  the  spars  where 
they  are  lashed.  A  carrier  such  as  this  could  easily  be  carried  in 
each  hospital  boat.     (See  Plan  IV,  A;  also  Plan  V.) 

Now,  suppose  that  a  hospital  boat  comes  alongside  a  ship  with  her 
complement  of  empty  cots  and  the  cot  carrier.  The  cots  are  at  once 
passed  on  board,  either  by  hand  or  by  means  of  the  cot  carrier.  The 
patients  are  quickly  placed  in  the  cots,  with  their  own  bedding,  if 
there  is  none  in  the  cots,  the  cots  lifted  into  the  carrier,  and  the  car- 
rier hoisted  over  the  side,  lowered  into  the  hospital  boat,  and  emptied, 
this  being  repeated  until  the  patients  are  all  embarked.  The  carrier 
need  not  wait  for  cots.  Patients  who  require  it  may  be  lashed  up  in 
their  hammocks,  or  may  be  even  laid  in  the  carrier  without  anything. 
They  can  not  fall  out,  and  there  should  be  no  difficulty  in  making  a 
rapid  transfer. 


THE  DIMENSIONS,  CONSTRUCTION,  AND  FUNCTIONS  OF  HOSPITAL 
SHIPS,    INCLUDING  HANDLING   OF   THE   SICK. 

Medical  Inspector  Geoege  Pickrell,  United  States  Navy. 

Naval  hospital  ships  in  time  of  war  are  by  no  means  of  recent 
date,  and  every  naval  power  of  importance  has  made  use  of  them. 
The  tendency  of  the  day  in  the  naval  world  is  toward  the  concen- 
tration of  ships  in  great  fleets  with  aggregate  crews  of  10,000,  15,000, 
20,000,  and  even  more  men.  Under  such  conditions  the  old  method 
of  treatment  and  care  of  the  sick  in  the  sick  bay  or  "  sick  quarters  " 
on  each  ship  was  lamentably  inadequate,  unfair  to  the  patient,  and  a 
serious  menace  to  the  efficiency  of  the  fleet.  We  will  not  discuss  the 
necessity  for  the  hospital  ship.  The  naval  medical  world  has  for 
years  been  engaged  in  a  campaign  of  education,  the  object  of  which 
has  been  to  demonstrate  the  necessity  for  mobile,  floating,  general 
hospitals  under  medical  control,  as  a  part  of  the  great  fleets,  where 
the  sick  could  be  under  proper  hygienic  surroundings,  receive  special 
treatment,  and  have  all  the  advantages  to  be  obtained  at  a  great  hos- 
pital ashore.  That  this  campaign  has  accomplished  its  object  is 
shown  by  the  fact  that  of  the  three  great  naval  powers  two  have 
such  ships  in  service  and  the  third  (England)  is  now  building  one. 
Ambulance  ships  and  medical  transports  can  be  hastily  equipped  for 
the  proper  performance  of  their  duties  in  time  of  war  from  the  mer- 
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chant  marine,  but  the  hospital  ship,  to  be  thoroughly  effective  in 
peace  and  in  war,  must  be  designed  and  built  as  a  hospital  ship  and 
nothing  else.  This  paper  is  a  plea  for  such  design  and  construction 
of  hospital  ships. 

It  is  not  proposed  to  submit  a  design  or  enter  at  all  into  the  de- 
tails of  construction,  but  to  give,  as  the  result  of  my  experience  as 
the  commanding  officer  of  a  hospital  ship,  what,  in  my  opinion,  are 
the  requirements  from  the  viewpoint  of  the  medical  officer,  so  that  the 
marine  architect  and  engineer  may  embody  them  in  an  effective 
design.     We  shall  therefore  discuss  the  following  points : 

1.  The  size  and  character  of  the  hospital  to  be  installed  on  the  ship. 

2.  The  size  and  character  of  the  ship  best  adapted  to  this  purpose. 

3.  The  functions  of  a  hospital  ship. 

4.  The  handling  of  the  sick. 

THE  SIZE  AND   CHARACTER  OF  THE  HOSPITAL. 

As  it  is  our  purpose  to  use  this  hospital  in  time  of  war  as  well  as 
in  timd  of  peace,  it  is  impossible  to  adapt  its  capacity  to  the  require- 
ments of  both  states.  We  will  therefore  adapt  it  to  peace  require- 
ments and  rely  upon  the  expansion  of  the  purely  hospital  features 
of  the  ship  itself  and  such  aid  as  may  be  given  by  ambulance  ships 
and  transports  in  time  of  war.  We  know  our  percentage  of  sick 
from  the  statistical  reports  of  the  Surgeon  General's  Office — from 
4  to  5  per  cent  for  all  causes,  of  which  number  25  per  cent  are  hospi- 
tal cases — and  our  hospital  must  be  of  sufficient  capacity  for  the 
requirements  of  the  largest  fleet  with  which  it  may  be  ordered  for 
duty.  We  will  therefore  consider  the  personnel  as  20,000  and  our 
hospital  capacity  as  300. 

Wards. — Here  we  must  be  prepared  to  treat  all  manner  of  diseases 
except  those  peculiar  to  women  and  children.  The  wards  should  be 
below  the  spar  deck,  with  the  exception  of  those  for  tubercular  cases 
and  contagious  diseases.  No  ward  should  contain  more  than  50 
beds.  Natural  light  and  ventilation  should  be  as  perfect  as  possible 
without  structurally  weakening  the  ship.  An  adequate  system  of 
artificial  ventilation  should  be  installed  and  an  abundance  of  ordi- 
nary electric  fans  provided  for  tropical  use.  The  double-tier  pipe 
bunks  have  not  been  improved  upon  for,  sightliness,  cleanliness,  and 
economy  of  space.  No  woodwork  should  enter  into  the  fittings, 
decks,  bulkheads,  galleys,  pantries,  and  closets  of  that  portion  of  the 
ship  devoted  to  hospital  purposes.  The  screening  of  the  hospital 
should  be  as  nearly  perfect  as  possible. 
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The  assignment  of  wards  would  be  as  follows : 

Beds. 

Medical  wards,  two  in  number,  50  beds  eacb 100 

Surgical  ward,  one  in  number,  50  beds 50 

Venereal  ward,  one  in  number,  50  beds 50 

Receiving  ward   (for  cases  of  uncertain  diagnosis) 10 

Serious  surgical  and  medical  cases  and  the  moribund 10 

Wards  for  contagious  diseases  and  tubercular  cases.    Three  wards  of  20 

beds  each 60 

Insane 5 

Sick  oflBcers 15 

Total 300 

Contagious  and  tubercular  wards. — These  wards  should  be  placed 
in  the  after  part  of  the  ship  on  the  spar  deck  where,  whether  at 
anchor  or  steaming,  the  wind  would  not  blow  in  the  direction  of  the 
rest  of  the  ship.  Contagious  diseases,  when  taken  aboard,  could 
readily  reach  these  wards  without  danger  of  infecting  the  rest  of  the 
ship.  These  wards  should  be  open  near  the  top  for  ventilation,  with 
solid  shutters  for  bad  weather. 

The  insane. — There  should  be  at  least  5  strongly  built  rooms,  with 
only  one  bunk,  set  apart  for  the  insane. 

Reserve  rooms. — It  would  be  well  to  have  10  rooms  with  single 
bunks  for  the  very  sick  medical  and  surgical  cases,  and  the  moribund. 

Sick-o-fficers^  quarters. — Fifteen  rooms  with  single  beds  would  be 
adequate.  The  quarters  might  very  well  be  arranged  as  officers'  quar- 
ters are  aboard  cruising  ships,  with  mess  room  and  pantry. 

Each  of  these  wards  should  have  adequate  sanitary  water-closets, 
bathing  facilities,  and  hoppers  for  the  disposal  of  fluids.  The  large 
wards  should  have  a  dressing  room  and  linen  closets.  One  large 
electrically  equipped  diet  kitchen  would  do  for  all  the  wards. 

The  operating  room. — This  presents  no  special  problem.  It  should 
be  on  the  spar  deck,  and  have  an  abundance  of  natural  and  artificial 
light,  with  the  sterilizing  room,  laboratory,  and  anaesthetizing  rooms 
opening  into  it. 

Ophthalmological  room. — A  room  equipped  for  diagnosis  and 
treatment  of  diseases  of  eye,  ear,  nose,  and  throat. 

X-ray. — X-ray  room  with  powerful  machine,  developing  room, 
and  cabinet  for  electrical  treatment. 

Laboratory . — For  bacteriological  and  pathological  work  and  chem- 
ical analysis. 

Dental  o-ffices. — Two  dental  operating  rooms  equipped  for  the  ex- 
traction and  filling  of  teeth,  the  treatment  of  abscesses,  and  so  on. 
No  laboratory  work. 

Laundry. — A  steam  laundry  of  one  and  a  half  times  the  capacity 
ordinarily  required. 
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Disinfecting  plant. — Modern  steam  and  formaldehyde  disinfecting 
plant  for  bedding,  mattresses,  and  clothing. 

Elevators. — One  forward  and  one  aft  going  from  the  spar  deck  to 
the  hold.     Forward  elevator  to  be  convenient  to  operating  room. 

Cold  storage. — This  is  a  very  important  adjunct  to  the  hospital. 
It  should  be  ample  in  capacity.  Divided  into  cool  storage  compart- 
ments for  vegetables,  fruit,  and  eggs,  and  cold  storage  for  meats  and 
butter.  Milk  can  not  be  kept  satisfactorily  in  either.  There  should 
be  two  engines,  to  insure  against  a  breakdown. 

Mortuary  department. — Equipped  for  post-mortem  examinations 
and  embalming  of  the  dead.  Cold-storage  compartment  for  storing 
bodies  until  a  home  port  is  reached.  Metal  caskets  for  shipment  of 
bodies. 

It  will  be  noted  that  no  provision  has  been  made  for  convalescent 
patients  save  a  bunk  in  which  to  sleep.  If  the  hospital  ship  is  to 
accompany  the  fleet,  receive  all  its  seriously  sick,  and  return  them  to 
the  original  unit  from  which  received  when  fit  for  duty,  there  will 
always  be  a  large  number  of  convalescents  on  hand.  These  men  will 
be  a  nuisance,  spending  most  of  their  time  in  the  wards.  They 
require  sunlight,  air,  and  amusement.  The  most  serious  defect  in  the 
United  States  hospital  ship  Solace  is  that  these  convalescent  patients 
have  no  space  assigned  to  them  save  the  ward  and  the  very  small 
forecastle  deck,  which  they  share  with  the  rest  of  the  crew.  In  bad 
or  rainy  weather  they  have  the  ward  only.  The  American  battle- 
ships have  each  a  band,  talking  machines,  and  a  moving-picture  outfit. 
Why  can  not  the  sick  have  these  amusements  also  ?  Only  it  would  be 
well  to  substitute  string  instruments  for  the  brass  band.  There 
should  be  a  large  room  for  playing  games  and  for  smoking  in  the 
daytime  and  for  concerts,  dancing,  or  moving  pictures  at  night.  A 
library,  with  reading  and  writing  rooms,  and  a  properly  equipped 
gymnasium  would  be  of  gi'eat  benefit.  In  time  of  war  these  spaces 
could  be  utilized  for  beds,  materially  increasing  the  capacity  of  the 
hospital.  In  addition,  space  must  be  allowed  for  quarters,  mess 
rooms,  and  galleys  for  the  officers  of  the  ship,  the  officers  of  the 
hospital,  the  crew,  and  the  hospital  corps,  and  suitable  offices  for  the 
proper  conduct  of  business.  There  must  be  storerooms  for  the  vari- 
ous messes,  baggage  rooms,  and  space  for  slap's  stores  and  for  hospital 
supplies. 

THE  SIZE  and  character  OF  THE  SHIP. 

British  and  German  medical  writers  have  recently  discussed  this 
subject.  The  British  surgeon,  McNabb,  advocates  a  vessel  of  from 
3,000  to  4,000  tons  displacement,  with  accommodations  for  from  240 
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to  340  patients.  The  German  surgeon,  Verth,  advocates  a  ship  of 
from  5,000  to  6,000  tons,  and  a  bed  capacity  of  from  250  to  300.  The 
British  admiralty  is  now  building  a  hospital  ship  to  be  of  5,000  tons 
displacement,  with  accommodations  for  from  260  to  330  patients. 
Doubtless  accommodation  for  260  patients  can  be  provided,  without 
sacrifice  of  hospital  equipment,  in  a  ship  of  5,000  tons  displacement, 
designed  and  built  for  the  purpose,  and  with  all  of  her  space  util- 
ized ;  but  the  writer,  who  equipped  the  hospital  ship  Solace^  of  5,700 
tons  displacement,  converted  from  a  mixed  passenger  and  freight 
fcteamer,  found  difficulty  in  finding  space  for  200  beds.  Small  ships 
are  too  lively  in  a  seaway,  and  the  equipment  too  costly  for  the 
accommodation  furnished.  It  would  seem,  then,  that  the  ideal  ship 
should  be  of  from  10,000  to  12,000  tons  displacement,  with  accommo- 
dations for  300  patients  in  peace,  and  so  designed  as  to  expand  to 
500  beds  in  time  of  war,  built  on  broad  lines  so  as  to  be  as  stable  a 
platform  as  possible,  and  of  a  speed  not  to  exceed  15  knots.  Great 
speed,  even  though  desirable  at  times,  could  never  be  advocated,  for 
the  increase  in  the  number  of  the  engine-room  force  required,  for 
whom  quarters  would  have  to  be  provided,  and  the  great  consump- 
tion of  fuel,  would  be  prohibitive.  The  steaming  radius  of  the  ship 
must  approximate  that  of  the  fleet  of  which  it  is  a  part.  Probably 
the  problem  uppermost  in  the  minds  of  those  who  have  to  do  with 
these  ships  at  the  present  time  is  how  to  dispense  with  coal  as  fuel. 
A  ship  of  5,000  tons,  to  be  effective,  must  carry  in  the  neighborhood 
of  1,000  tons  of  coal.  The  time  required  to  take  on  this  amount  will 
vary,  according  to  circumstances,  from  three  days  to  a  week.  During 
this  period  your  hospital  work  will  be  suspended,  the  operating  room, 
X-ray  room,  dispensary,  laboratory,  and  dental  rooms  closed  and 
shrouded  in  sheets  (coal  dust  has  left  nothing  untouched)  ;  then 
comes  a  cleaning  period  outside  and  inside,  including  the  patients, 
of  about  3  days  more.  Imagine  a  gi^eat  hospital  ashore  shutting 
down  from  6  to  10  days,  and  then  as  long  as  any  cf  that  coal  is 
aboard  the  fireroom  force  will  track  it  about  the  ship  and  render 
their  living  quarters  unsightly.  Oil  must  supplant  coal  as  fuel; 
oil  burners  must  take  the  place  of  our  coal  furnaces,  or  we  must  adopt 
the  internal  combustion  engine.  The  Diesel  type  is  now  in  use  in 
ships  of  8,000  tons,  and  appears  to  be  commercially  satisfactory. 
Perhaps  the  best  plan  would  be  to  use  a  combination  of  the  two — 
the  Diesel  engines  for  propulsion,  and  the  steam  boiler,  with  oil 
burners,  for  distilling  water,  running  the  auxiliary  machinery,  and 
for  heating,  cooking,  and  disinfecting  purposes.  The  latter  plan 
would  greatly  economize  space  and  reduce  the  fireroom  force,  giving 
more  room  for  hospital  purposes. 
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THE  FUNCTIONS  OF  A   HOSPITAL  SHIP. 

The  hospital  ship  should  cruise  with  the  fleet  and  is  simply  a  mobile 
general  hospital.  She  should  in  times  of  peace  receive  and  treat  the 
sick,  the  injured,  and  the  insane  confided  to  her  care.  If  at  any  time 
her  facilities  are  overtaxed  she  may  seek  relief  by  running  to  a  base 
hospital,  if  one  is  in  convenient  reach,  or  the  conditions  may  be  such 
as  to  enable  her  to  relieve  her  congestion  by  establishing  a  field  hos- 
pital ashore.  Proper  tentage  and  equipment  are  among  her  stores. 
Her  laboratory,  eye,  ear,  nose,  and  throat.  X-ray,  and  dental  equip- 
ment, and  disinfecting  plant  are  not  entirely  for  use  of  the  hospital, 
but  for  the  benefit  of  the  entire  fleet,  and  any  work  of  which  these 
departments  are  capable  will  be  undertaken  at  the  request  of  any 
medical  officer.  The  ship  should  have  a  comprehensive  medical 
library  for  the  medical  officers  of  the  fleet ;  a  limited  number  of  books 
being  issued  for  a  specified  time  on  a  proper  receipt.  When  in  port, 
out  of  the  abundance  of  material  on  hand,  clinics,  medical  and  sur- 
gical, should  be  held  at  least  once  a  week,  and  the  medical  officers  who 
attend  may  have  the  opportunity  to  see  how  the  cases  they  have  sent 
to  the  hospital  have  progressed.  In  addition  to  her  own  hospital 
supplies,  the  ship  should  be  a  medical  supply  depot  for  the  fleet,  and 
issue  from  time  to  time  on  properly  approved  requisitions  such  med- 
ical stores  as  may  be  needed.  Incidentally,  the  ship  would  be  pecu- 
liarly well  adapted  to  render  assistance  in  great  national  and  world 
catastrophes.  In  time  of  war,  the  only  difference  in  the  duties  of  the 
ship  would  be  the  rescue  of  the  men  in  the  water  and  from  sinking 
ships  during  a  battle.  After  the  battle,  if  there  should  be  a  great 
number  of  casualties,  she,  along  with  the  ambulance  ships,  should 
hasten  to  a  base  hospital  and,  when  relieved  of  her  wounded,  return 
to  the  fleet  to  resume  her  routine  duties  or  to  assist  at  another  engage- 
ment. 

THE  handling  OF  THE  SICK. 

This  comprises  the  transportation  of  the  sick  from  the  ships  of  the 
fleet  to  the  hospital  ship  in  port  or  at  sea,  the  manner  of  getting  them 
aboard,  and  carrying  them  to  the  proper  wards;  also  the  discharge 
of  patients  at  a  base  hospital.  Of  course,  in  port  this  is  a  very  simple 
matter.  Practically  at  no  time  is  the  water  so  rough  that  the  larger 
ship's  boats  can  not  come  in  safely  with  their  burden  of  sick  to  the 
gangway,  where  two  or  more  hospital  corps  men  receive  them,  bring 
them  aboard,  and  deposit  them  in  the  forward  or  after  elevator,  as 
the  case  may  be,  for  delivery  to  the  ward.  At  sea  there  are  times 
when  the  transportation  of  the  sick  is  impracticable ;  there  are  more 
times  when  such  transportation  is  practicable.  The  gangway  route 
is  unsafe,  owing  to  the  liability  of  the  boat  being  caught  under  the 
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gangway,  on  account  of  the  rolling  of  the  ship,  and  crushed  or  cap- 
sized. Cargo  ports,  to  be  of  use,  must  be  within  5  feet  or  less  of  the 
water  and  are  therefore  unsafe.  For  getting  the  patients  safely 
aboard  when  a  sea  is  running,  some  hoisting  apparatus  is  essential. 
Probably  the  best  of  these  is  known  as  the  "  Solace  Hoisting  Appa- 
ratus," a  description  of  which,  by  Surg.  E.  M.  Blackwell,  United 
States  Navy,  will  be  found  in  the  United  States  Naval  Medical  Bul- 
letin of  October,  1911.  By  means  of  this  apparatus  patients  can  be 
safely  and  expeditiously  hoisted  aboard  from  either  quarter  in  any 
sea  in  which  ship's  boats  can  bring  them  alongside.  Cargo  ports  are 
invaluable  in  still  water  for  the  reception  or  discharge  of  a  large 
number  of  patients  and  their  baggage.  There  should  be  two,  one 
forward  and  one  aft,  on  each  side  of  the  ship,  and  all  four  can  be 
used  at  the  same  time.  Lighters,  tugs,  and  small  boats  can  come 
alongside  and  the  transfer  of  patients  and  baggage  made  directly 
from  hand  to  hand. 


TUESDAY  MORNING,  SEPTEMBER  24,  1912. 

THE  CABE  AND  TRANSPORTATION  OF  THE  WOUNDED  DURING 
AND  AFTER  AN  ACTION  AT  SEA. 

Chables  F.   Stokes,  A.  M.,  M.  D.,  D.  Sc,  LL.  D..  Surgeon  General,  United 

States  Navy. 

It  must  be  conceded  that  a  situation  has  developed  in  connection 
with  naval  warfare  that  is  not  generally  appreciated.  In  the  race 
between  ordnance  and  armor,  offense  has  outstripped  defense,  and 
I'ecentlj^  efficiency  in  gunnery  has  amazed  the  world;  in  fact,  the 
head  of  one  great  naval  establishment  has  publicly  announced  that 
his  service  is  1,200  times  more  effective  in  this  field  than  it  was  15 
years  ago.  It  is  estimated  that  a  single  ship  can  hurl  from  8  to  10 
tons  of  metal  per  minute  against  the  sides  of  another,  and  should  a 
division,  squadron,  or  fleet  concentrate  its  fire  on  a  single  ship  or 
group  of  sliips  the  destructive  effects  would  be  appalling.  It  has 
been  estimated  that  a  duel  between  Dreadnoughts  could  last  but  5 
minutes,  as  by  that  time  one  or  the  other  would  be  annihilated.  It 
has  been  stated  that  an  action  between  two  modern  and  approximately 
effective  fleets  could  not  last  over  30  minutes,  for  in  that  time  their 
ammunition  would  be  expended  or  the  ships  destroyed.  Although  it 
is  known  that  the  numbers  of  killed  and  wounded  during  an  action  at 
sea  have  run  as  high  as  50  per  cent,  still  we  usually  plan  for  a  casualty 
list  of  25  per  cent.  The  grave  nature  of  the  wounds  of  naval  war- 
fare will,  perhaps,  best  be  comprehended  when  we  study  the  character 
of  the  missiles  and  other  agents  causing  them.  Not  only  have  we  to 
consider  the  hot,  jagged,  mutilating  shell  fragments  but  secondary 
missiles  that  have  been  set  in  motion  by  shell  impacts,  such  as  bolts 
and  other  bits  of  metal.  Burns  and  scalds  from  severed  steam  pipes 
are  common,  and  overshadowing  all  is  the  menace  of  powder-gas 
poisoning  and  suffocation  from  smoke. 

It  will  be  apparent,  from  the  rapidity  of  the  fire  and  the  nature  of 
the  projectiles,  that  we  shall  have  a  rapid  accumulation  of  wounded; 
a  situation  not  paralleled  elsewhere  in  warfare.  The  structural 
features  of  modern  battleships,  devised  to  avert  sinking  by  splitting 
the  ships  up  into  small  compartments,  cause  the  wounded  to  be  diffi- 
cult of  access  and  add  materially  to  the  burden  of  the  medical  depart- 
ment. The  Titanic  disaster  confirms  the  belief  that  the  unsinkable 
ship  does  not  exist.  The  loss  of  life  from  drowning  in  naval  war- 
3,98 
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fare  about  equals  the  deaths  from  battle  wounds,  so  that  those  who 
have  escaped  the  one  hazard  may  be  confronted  with  the  other. 
Such  boats  as  have  been  kept  on  board  will  probably  have  been  shot 
away,  so  that  unless  assistance  is  at  hand  a  struggle  against  death  by 
drowning  is  inevitable  in  many  instances. 

A  study  of  conditions  in  a  single  ship  will  make  it  easy  for  us  to 
astimate  the  tremendous  responsibilities  that  will  be  borne  by  the 
medical  department  in  a  fleet  of  20  or  more  ships.  The  character 
of  the  injuries  and  the  condition  of  the  wounded  call  for  skilled  and 
ample  assistance.  The  wounds  will  all  be  infected,  bones  shattered, 
shock  and  powder-gas  poisoning  common,  and  cases  of  burns  and 
scalds  frequent. 

A  battleship  would  probably  have  a  casualty  list  something  like  the 
following:  Killed,  70  to  80;  wounded,  225;  of  the  latter,  150  would 
probably  be  helpless,  lying  about  the  decks,  the  others  able  to  care 
for  themselves. 

The  personnel  and  equipment  of  the  medical  department  of  a 
modern  battleship  could  not  possibly  meet  such  an  emergency.  There 
are  on  board  from  2  to  3  medical  officers  and  7  to  10  Hospital 
Corps  men,  with  insufficient  dressings  and  appliances.  Not  only 
should  the  wounded  receive  early  surgical  aid,  but  they  should  as 
well  receive  food  and  water,  and  their  dejecta  should  be  removed. 
In  the  past  much  attention  has  been  given  the  transportation  of 
the  wounded  on  board  ship,  it  being  deemed  wise  to  collect  them 
at  one  or  more  points  during  or  after  an  action,  as,  for  example, 
at  dressing  stations.  The  scheme  about  to  be  outlined  does  away 
with  much  of  this  unnecessary  handling,  which  must  of  necessity  be 
performed  by  the  unskilled  in  a  rough,  hurried,  and  harmful  manner. 

It  is  perfectly  clear  that  the  deficiencies  in  personnel  and  equip- 
ment in  the  medical  department  must  be  provided  for  outside  the 
Naval  Establishment.  To  this  end  a  naval  Medical  Eeserve  Corps  is 
now  being  organized.  Physicians  in  civil  life  are  known  to  be  patri- 
otically inclined,  but  many  are  at  a  loss  to  know  how  best  to  serve 
their  country  when  war  is  at  hand.  Their  enrollment  in  the  reserve 
corps  would  solve  the  problem.  Their  daily  activities  are  humani- 
tarian, and  in  the  proposed  plan  of  relief  under  the  Eed  Cross  they 
would  continue  to  be  humanitarian.  Medical  officers  of  the  regular 
establishment  would  have  to  stand  the  hazards  of  battle  on  their 
respective  ships. 

From  the  foregoing  it  will  be  evident  that  in  the  naval  battle  of 
the  future  there  will  be  a  very  rapid  accumulation  of  killed  and 
wounded;  for  example,  in  a  fleet  of  20  battleships  probably  5,000 
casualties  will  occur  in  about  20  minutes ;  the  wounded  will  be  diffi- 
cult to  get  at  and,  in  many  instances,  will  be  on  sinking  ships,  so 
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that  a  prompt  removal,  while  desirable  in  all  cases,  may  be  impera- 
tive in  some.  The  grave  and  varied  character  of  the  wounds  of  naval 
warfare  complicates  the  problem  seriously.  It  must  be  thoroughly 
understood  that  the  responsibility  for  humanely  dealing  with  this 
appalling  situation  does  not  rest  on  the  shoulders  of  the  medical 
department  alone;  it  is  the  burden  of  the  commander  in  chief,  the 
leader  of  the  fighting  forces,  as  well,  and  he  will  be  held  to  a  strict 
account  for  a  failure  humanely  to  deal  with  this  part  of  his  obliga- 
tions to  his  flag. 

This  side  of  the  question  has  not  been  generally  understood,  and 
in  consequence  there  has  been  a  lack  of  cooperation  between  the 
militant  and  humane  activities  that  must  only  lead  to  a  breakdown 
when  actual  battle  is  engaged  in. 

The  writer  has  devised  a  plan  which  provides  for  the  preliminary 
training  of  the  entire  personnel;  accords  to  the  wounded  early  and 
efficient  treatment;  prepares  them  for  transport  in  a  safe,  sound, 
surgical  manner;  effects  their  rapid  removal  from  the  fighting  ships, 
and  insures  them  skilled  professional  care  from  the  so-called  "  firing 
line  "  until  they  are  finally  disposed  of  at  the  base.  By  this  method 
of  meeting  our  humanitarian  battle  responsibilities  unnecessary  han- 
dling of  the  wounded  is  averted,  as  will  be  noted,  and  the  care 
received  by  them  is  at  the  hands  of  the  same  surgeons  who  treated 
them  at  the  firing  line  until  they  are  finally  disposed  of  at  the  base. 
A  recording  staff  is  provided  for,  so  that  not  only  will  a  list  of 
killed  and  wounded  be  promptly  available  but  a  continuous  record 
of  each  case  be  kept. 

To  each  division  of  the  battle  fleet  is  assigned  a  medical  transport 
capable  of  carrying  1,000  wounded.  On  board  these  transports 
officers  of  the  Medical  Reserve  Corps  will  be  stationed  with  their 
assistants,  under  the  leadership  of  a  sufficient  number  of  officers  and 
men  of  the  regular  establishment,  and  provided  with  an  especially 
prepared  equipment.  This  personnel  would  be  grouped  in  humani- 
tarian units,  thus :  For  battleship  A  of  the  first  division  there  would 
be  15  reserve  corps  officers  and  60  attendants,  under  the  leadership  of 
a  medical  officer  of  the  regular  service.  This  humanitarian  unit 
would  be  familiarized  with  its  equipment,  drilled  in  boat  work,  and 
instructed  in  the  structural  peculiarities  of  battleship  A.  It  would  be 
required  to  make  preparation  of  the  space  assigned  on  board  the 
medical  transport  for  the  care  of  the  wounded  from  battleship  A. 

During  a  lull  or  after  an  action  these  humanitarian  units  would 
be  put  on  board  their  respective  battleships  with  their  specially  pre- 
pared paraphernalia,  there  take  charge  of  the  wounded  practically 
where  they  fell,  thus  avoiding  unnecessary  handling,  and  provide 
for  their  immediate  removal  from  the  fighting  ships.    The  medical 


stokes.]  CAEE   AND   TBANSPORTATION    OF   WOUNDED.  401 

transports  could  visit  in  turn  the  ships  of  their  respective  divisions, 
so  that  the  flow  of  wounded  would  be  continuous  and  the  fighting 
ships  expeditiously  cleared. 

The  wounded  from  an  individual  ship  would  be  grouped  in  a  pre- 
viously assigned  space  on  the  medical  transport,  remaining  under  the 
care  of  their  humanitarian  unit  until  finally  disposed  of. 

The  medical  transports,  with  the  wounded  on  board,  would  then 
steam  to  a  previously  organized  sanitary  base. 

The  medical  officers  and  Hospital  Corps  men  on  the  ships  that 
had  been  in  action  would  probably  not  be  physically  able  to  attend 
the  scores  of  wounded,  nor  is  their  equipment  sufficient  for  the  needs 
of  such  an  occasion. 

The  medical  transports  should  be  liberally  supplied  with  suitable 
boats.  It  is  probable  that,  thus  equipped,  they  might  take  many 
persons  from  sinking  ships  whose  lives  otherwise  would  be  need- 
lessly sacrificed. 

It  is  scarcely  necessary  to  state  that  the  medical  transports  would 
observe  in  every  detail  the  articles  of  the  Geneva  convention  and,  thus 
neutralized,  would  fly  the  Red  Cross  flag. 

Our  activities  in  accomplishing  results  with  this  battle  plan  should 
be  grouped  under  two  heads,  namely,  (1)  preparatory  and  (2)  battle 
activities. 


Personnel 


«.  Regular  officers  and  men. 

h.  Reserve  corps  officers  and  men. 

(1)  Preparatory  ■!  [      ,,  j-     ,  x  ^     (Firing-line  equipment 

'        .  ^  \a.  Medical  transports  \^  ^        . 

Equipment  <  [Transport  equipment 

[h.  Sanitary  base. 
PREPARATION. 

PEBSONNEX. 

The  writer  believes  that  every  officer  and  every  man  should  be 
frequently  drilled  in  first  aid,  and  to  this  end  he  has  caused  in  his 
own  service  the  drills  in  first  aid  to  be  given  to  all  men  at  least  twice 
a  week,  the  instruction  being  given  by  the  line  officers,  the  medical 
officers  qualifying  the  line  officers.  The  writer  has  devised  a 
"  dummy  "  dressing  which  is  used  at  these  drills.  These  dressings 
can  be  made  on  board  ship,  are  inexpensive,  and  may  be  used  repeat- 
edly. First-aid  instruction,  as  thus  given,  is  universal  and,  as  given 
by  their  immediate  company  or  divisional  commanders  in  connec- 
tion with  the  other  military  drills,  the  men  take  the  work  seriously. 

Medical  Reserve  Corps. — ^Only  those  of  high  standing  in  their 
profession  will  be  enrolled  in  this  corps.  They  will  be  instructed 
in  their  duties  in  war,  during  peace  times,  by  medical  officers  of  the 
Kegular  Service,  and  it  is  proposed  that  each  should  be  required  in. 
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turn  to  recruit  and  train  at  least  10  men  from  among  his  assistants, 
students,  or  attendants  in  civil  hospitals  who  would  be  willing  to 
serve  with  and  under  him  during  hostilities.  It  is  needless  to  point 
out  the  advantages  in  spirit,  team  work,  and  aocomplishment  of  this 
plan.  This  body  of  assistants  or  reserve  Hospital  Corps  men  might 
well  be  enrolled  in  the  Red  Cross. 

EQUIPMENT. 

Medical  transports. — Under  the  Red  Cross  these  ships  may  be 
chartered  or  bought  anywhere.  As  their  services  are  not  likely  to  be 
long  required  it  is  considered  wise  to  charter  suitable  ships  with  their 
civil  complement  and  equipment  complete.  Large  freighters  or  cattle 
steamers  are  well  adapted  to  this  use  and,  as  the  wounded  would  in 
all  probability  not  remain  on  board  more  than  a  few  days  at  most, 
few  changes  beyond  putting  up  bunks  or  standees  would  be  neces- 
sary. The  hospital  e^juipment  in  instruments,  dressings,  Roentgen- 
ray  apparatus,  stores,  and  supplies  should  be  complete. 

The  medical  transports  should  carry  a  liberal  supply  of  seaworthy 
boats  in  many  of  which  platforms  for  transporting  litter  cases  should 
be  built.  In  1898  I  devised  an  apparatus  for  effecting  a  transfer 
from  ship  to  ship  without  the  use  of  boats.  This  apparatus  is  simple 
in  construction,  is  inexpensive,  and  should  be  in  every  medical  trans- 
port. The  killed  might  be  transferred  in  this  way,  using  a  light 
wicker  carrier.  A  space  should  be  set  aside  for  the  dead  and  pro- 
vision made  for  embalming. 

"  Firing-line  "  equipment. — This  feature  of  the  equipment  is  the 
most  important,  in  that  its  completeness  is  the  best  guaranty  that  the 
wounded  will  receive  prompt  and  efficient  care  and  early  and  safe 
transport  from  the  fighting  ships. 

Each  humanitarian  unit  of  15  medical  officers  and  60  attendants 
or  reserve  Hospital  Corps  men  would  cari-y  to  a  fighting  ship  the  fol- 
lowing: 600  shell-wound  packets,  large;  600  shell-wound  packets, 
medium ;  1,200  shell-wound  packets,  small ;  60  adhesive  plaster  reels ; 
60  tourniquets;  360  basswood  splints;  120  dozen  safety  pins;  60 
splint  stretchers  in  nests. 

The  medical  officers  will  carry  their  instruments  and  emergency 
appliances,  such  as  hypodermic  syringes  and  tablets,  chloroform, 
spirits  ammonia  aromatic,  tincture  of  iodine,  picric  acid,  and  vase- 
line. Each  Hospital  Corps  man  will  carry  the  following:  10  shell- 
wound  packets,  large;  10  shell- wound  packets,  medium;  20  shell - 
wound  packets,  small ;  12  bandages ;  1  adhesive  plaster  reel ;  1  tourni- 
quet; 6  basswood  splints;  2  dozen  safety  pins. 

Each  medical  officer  will  accordingly  have  four  assistants  (reserve 
Hospital  Corps  men),  one  of  whom  will  be  a  recorder,  who  will 
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provide  diagnostic  tags  and  necessary  stationery  and  keep  the  medi- 
cal history ;  another  will  be  an  anaesthetist ;  while  the  other  two  will 
assist  at  the  dressings,  etc. 

The  splint  stretcher. — This  device  is  by  far  the  most  important 
feature  of  the  equipment,  and  is  the  only  apparatus  known  to  the 
writer  that  splints  the  whole  body  or  any  part  and  at  the  same 
time  serves  as  a  litter.  It  can  be  used  as  a  sled,  carried  on  its  side, 
be  slid  up  and  down  ladders,  and  is  readily  whipped  into  or  out 
of  small  boats  by  a  davit  and  tackle.  Even  the  head  of  an  uncon- 
scious person  can  be  secured  in  it,  and  it  makes  an  excellent  restraint 
apparatus  in  cases  of  delirium.  Many  transferring  boards  and  litters 
are  surgical  barbarisms,  and  in  all  the  patient  must  first  be  splinted 
and  then  placed  in  the  litter.  In  the  case  of  the  splint  stretcher  all 
that  is  necessary  is  to  apply  an  occlusive  dressing  to  the  wound,  and 
the  splint  stretcher  admirably  immobilizes  fractures  of  any  parts. 
In  two  navies  a  pliable  encircling  litter  with  wooden,  splintlike 
supports  is  used.  The  writer  feels  that  this  type  of  litter  and  all 
others  that  bind  the  lower  thoracic  region  should  be  condemned,  as 
they  are  based  on  imsound  surgical  principles,  in  that,  if  the  lower 
respiratory  region  of  a  person  in  shock  or  collapse  is  constricted,  as 
would  be  the  case,  it  would  probably  kill  the  patient,  especially  if 
he  were  upended  in  transporation.  It  will  be  noted  that  in  the 
splint  stretcher  the  upper  securing  band  is  high  up  in  the  axilla,  the 
lower  at  the  point  of  the  hip,  leaving  the  lower  respiratory  region 
perfectly  free.  This  device  is  noninflammable,  does  not  splinter, 
stows  readily  in  nests  of  three,  and  has  given  perfect  satisfaction  in 
my  own  service  and  elsewhere.  It  does  away  with  the  necessity  for 
providing  bulky  splinting  apparatus. 

The  sanitary  hase. — While  the  sanitary  base  forms  a  link  in  the 
chain  of  the  transport  of  the  wounded  between  war  vessels,  hospital 
ships,  and  the  coast,  a  detailed  description  would  scarcely  be  appro- 
priate here,  although  I  have  planned  in  detail  such  an  organization. 

At  the  sanitary  base  the  permanent  care  of  the  wounded  begins. 
After  they  have  been  taken  out  of  the  fighting  ships  they  should 
remain  on  the  medical  transports  only  long  enough  to  convey  them 
to  the  base. 

BATTLE    ACTFVITIES. 

The  plan  in  operation. — In  the  fighting  ships  the  crews  are 
required  to  bathe  and  put  on  clean  underclothes  immediately  before 
going  into  battle.  "N^Hiile  this  procedure  may  not  avert  infection,  it 
has  a  very  decided  steadying  effect  on  the  men.  The  sick  should  be 
removed  to  the  medical  transports  and  first-aid  dressings  served  out. 
At  this  time  it  would  seem  advisable  to  transfer  from  the  fighting 
ships  to  the  medical  transports  all  ship's  boats  that  would  other- 
wise have  been  left  in  port  or  cast  adrift  before  going  into  action. 
66692— VOL  5,  pt  2—13 7 
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All  hands  should  wear  identification  tags.  During  action  it  is  the 
duty  of  the  medical  personnel  in  the  fighting  ships  to  keep  as  many 
men  at  their  stations  as  possible.  Humanitarian  activities  wiU 
scarcely  be  feasible  at  this  time.  After  battle  these  medical  officers 
should  seek  out  the  wounded,  aided  by  their  respective  divisional 
commanders,  comforting  them  with  the  assurance  that  skilled  surgical 
aid  is  at  hand,  making  ready  for  arrival  of  the  humanitarian  units 
from  the  medical  transports,  and  doing  such  emergency  work  as  is 
feasible. 

The  fleet  of  medical  transports,  in  command  of  a  medical  officer 
of  flag  rank,  is  given  a  station  or  has  a  rendezvous  assigned  by  the 
commander  in  chief  previous  to  going  into  battle.  This  probably 
will  be,  and  should  be,  outside  the  danger  zone.  After  the  action, 
or  during  a  lull,  the  transports  steam  with  all  speed  to  the  ships  of 
their  respective  divisions,  boats  are  made  ready,  and  on  arrival  are 
sent  to  the  ships  to  which  the  humanitarian  units  have  previously 
been  assigned.  These  medical  officers,  with  their  assistants  and  equip- 
ment, go  on  board  the  fighting  ships  and  treat  the  wounded  where 
they  have  fallen,  preparing  them  for  immediate  removal.  As  these 
officers  have  not  been  subjected  to  the  stress  of  battle,  they  will  be 
well  able  to  carry  on  their  humanitarian  activities.  In  case  the 
battle  is  decisive,  it  may  be  deemed  wise  not  to  transfer  the  wounded 
to  the  medical  transports,  but  to  convey  them  to  the  sanitary  base 
in  their  respective  ships,  in  which  case  the  humanitarian  units  with 
their  ample  equipment  remain  on  board.  The  enemy's  wounded 
should  be  given  every  consideration  possible,  provided  the  welfare 
of  our  own  men  is  not  jeopardized. 

As  the  flow  of  boats  from  the  fighting  ships  to  the  transports 
would  be  continuous,  there  should  be  no  congestion  of  wounded  at  any 
point  and  transfer  should  be  rapidly  effected.  The  dead  can  be 
transferred  by  means  of  the  trolley  device,  thus  not  interfering 
with  the  transfer  of  the  wounded  in  the  boats.  On  board  the  medical 
transports  the  wounded  from  individual  ships  will  be  kept  together 
and  will  be  under  the  care  of  the  same  medical  officers  that  treated 
them  at  the  firing  line. 

The  medical  transports  will  then  steam  rapidly  to  the  sanitary 
base,  placing  the  wounded  on  shore  and  disposing  of  the  dead.  The 
medical  personnel  will  go  on  shore  with  their  wounded,  their  places 
on  the  transports  being  filled,  if  necessary,  by  a  relief  personnel 
from  the  sanitary  base. 

As  the  advantages  of  this  orderly  plan  of  meeting  our  battle 
responsibilities,  not  already  pointed  out,  will  be  apparent,  further 
comment  is  unnecessary,  beyond  emphasizing  the  elasticity  and 
adaptability  of  the  scheme  as  applied*to  the  varying  conditions  of 
naval  warfare. 
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DISCUSSION, 

Fleet  Surg.  Dr.  A.  A.  Zohrt,  St.  Petersburg:  Behandlung  und 
Transport  der  Verwundeten  an  Bord  von  Schiffen  der  Kaiserl.  Rus- 
sischen  Marine; 

(1)  Zwei  Verbandplatze  verlangt;  ausserdem  mehrere  Reserve- 
landplatze.  Bei  einem  Verbandplatz,  zeigt  die  Kriegserfahrung, 
kann  durch  explodirende  Geschosse  derselbe  leicht  verschossen 
werden;  dann  kann  das  ganze  Arztpersonal  leicht  durch  Geschosse 
und  Gasvergiftung  ausser  Dienst  gestellt  werden. 

(2)  Bei  uns  wird  die  ganze  Mannschaft  gelehrt  Verbande  anzule- 
gen,  und  Blut  zu  stillen.  Im  letzten  Kriege  wurden  fast  alle  leicht 
verwundeten,  ausserhalb  der  Verbandplatze  verbunden  und  zwar 
mit  gutem  Erf olg.  Gasvergiftungen  haben  an  verschiedenen  Schiffen 
stattgefunden. 

CONCERNING  THE  FIRST  TREATMENT  OF  THE  WOUNDED  IN  SEA 

BATTLES. 

Surg.  Gen.  Dr.  A.  C.  J.  Boknemann,  R.  N.,  Denmark. 

The  question  of  how  to  treat  in  the  best  way  the  wounded  in  sea 
battles  is  of  great  importance. 

I  shall  here  confine  myself  to  the  first  treatment. 

It  is  beyond  all  doubt  that  the  first  treatment  of  the  wound  is 
subsequently  of  vital  importance  to  the  wounded.  The  lack  of 
sensible  and  quick  treatment  may  influence  the  course  of  the  wound 
in  a  very  fatal  way,  and  without  exaggeration  one  may  say  that  the 
first  treatment  of  the  wound  very  often  is  decisive  for  the  life  of  the 
wounded,  or  at  least  for  his  vigor  and  later  usefulness  in  public 
service  or  in  private  life. 

Let  me  give  a  few  examples : 

If  a  man  is  down  with  a  severe  bleeding  from  one  of  the  larger 
arteries,  he  will  most  probably  bleed  to  death  unless  he  be  attended 
to  and  the  bleeding  stanched. 

If  he  gets  an  open  fracture,  for  instance,  of  a  limb,  he  will  easily 
contract  a  suppuration,  which  may  necessitate  an  amputation  if  the 
fracture  is  not  quickly  set,  the  limb  bandaged,  and  the  wound  pro- 
tected against  contamination  by  a  suitable  dressing.  First  aid  should 
therefore  be  rendered  as  carefully  and  speedily  as  possible,  not  only 
from  a  humane  but  also  from  a  purely  pecuniary  point  of  view,  such 
treatment  preventing  many  sick  days  and  much  permanent  disable- 
ment. 

That  the  State  owes  it  to  the  persons  who  risk  their  life  and  health 
to  give  them  as  many  chances  as  possible  to  save  their  life  and  vigor, 
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when  wounded  in  its  service,  is  no  doubt  universally  agreed  upon 
nowadays;  and,  fortunately,  it  is  in  its  own  interest.  This  has  long 
been  acknowledged,  and  the  aim  of  the  armies  of  the  different  coun- 
tries is,  therefore,  to  apply  first  aid  as  quickly  as  possible,  partly  by 
attending  to  the  wounded  on  the  spot  at  the  firing  line,  partly  by  con- 
veying them  as  quickly  and  as  gently  as  possible  away  from  the  firing 
line  to  the  bandaging  place,  and  thence,  when  duly  dressed  and  ban- 
daged, to  the  field  hospital.  Hence  it  follows  that  the  different  corps 
of  porters  are  invaluable  to  armies,  and  their  reliability  and  good 
training  are  of  the  greatest  importance,  and  everywhere  the  object  of 
much  consideration  and  much  labor. 

Many  a  wounded  man  who  in  former  days  would  have  been  past 
help  is  now  saved,  thanks,  partly,  to  the  more  "  humane  "  firearms  of 
small  caliber,  partly  to  the  quick  help,  without  which  many  even 
healthy  looking  wounds  would  have  taken  a  fatal  course. 

However,  when  the  question  is  of  the  wounded  at  sea  it  is  impos- 
sible to  transfer  indiscriminately  the  conditions  and  methods  of  treat- 
ment from  battles  by  land  to  naval  combats. 

The  difference  is  evidently  very  great,  and  the  conditions  for  the 
wounded  on  board  a  ship  are,  in  some  respects,  better;  in  others, 
worse.  The  conditions  are  better,  because  the  wounded  do  not  come 
into  contact  with  the  ground,  and  therefore  escape  the  great  danger 
of  blood  poisoning  which  the  soiling  of  a  wound  with  earth  always 
presents.  They  are  better,  too,  considering  that  help  is  nearer  at 
hand,  than  is  the  case  in  battles  on  land,  and  considering  that,  as  a 
rule,  naval  engagements  are  not  of  long  duration.  But  they  are 
worse,  since  during  the  battle  it  will  often  be  quite  impossible  for  the 
small  surgical  staff,  and  the  equally  quite  inadequate  corps  of  porters, 
to  rescue  the  wounded  under  fire,  so  that  these  will  have  to  wait  until 
the  end  of  the  battle. 

Let  us  imagine  a  man-of-war  in  action.  All  water-tight  doors  are 
closed.  The  crew  is  dispersed  in  different  compartments,  isolated  the 
one  from  the  other.  Very  soon  after  the  beginning  of  the  battle 
everything  on  and  above  the  deck  will  be  shot  away.  To  carry  the 
wounded  across  the  deck  will  be  impossible,  not  to  mention  the 
extreme  peril  of  such  a  proceeding.  In  the  larger  ships  a  transport 
of  the  wounded  to  the  lazaretto  might  perhaps  be  possible  below  the 
armor  deck.  In  this  case  the  doors  would  have  to  be  opened  suc- 
cessively. Still,  I  doubt  the  possibility  of  establishing  a  really  ef- 
fective transport. 

How  matters  stand  in  a  very  large  man-of-war  of  one  of  the  big 
navies  I  can  not  say,  as  I  have  not  sufficient  experience  in  that  respect ; 
but  from  what  I  have  read  about  sea  battles  in  recent  times  I  have  got 
the  impression  that  the  weaker  ship  at  all  events  gets  so  damaged 
from  the  antagonist's  fire  that  a  regular  transport  of  wounded  is  out 
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of  the  question.  But  at  least  in  smaller  battleships,  such  as  the  coast- 
defense  vessels  which  constitute  the  Danish  Navy,  such  a  transport 
would  be  impracticable.  The  wounded  must  remain  where  they  fall 
and  wait  for  help  till  the  engagement  has  come  to  an  end.  And, 
turning  our  mind  to  the  smallest  ships,  the  destroyers  and  the  tor- 
pedo boats,  it  is  evident  that  surgical  help  for  the  wounded  is  out  of 
the  question,  as  no  surgeon  is  on  board. 

Thus,  enough  situations  can  be  imagined  in  the  course  of  a  present- 
day  naval  engagement  in  which  the  wounded  must  remain  where  they 
fall  till  the  end  of  the  fight.  But  of  course  they  must  not  be  in  the 
way  of  their  unwounded  shipmates,  who  go  on  fighting  and  who  must 
have  room  to  work  the  guns,  so  the  wounded  must  be  moved  within 
the  bounds  of  their  compartment  to  places  where  they  will  be  out  of 
the  way.  In  all  likelihood  this  can  not  be  done  by  the  corps  of  porters 
alone,  as  this  body  of  men  can  hardly  be  distributed  profitably  among 
all  the  different  compartments  of  the  ship.  Consequently,  the 
wounded  must  be  left  lying  about  and  run  the  risk  of  suffering  unnec- 
essarily and  of  bleeding  to  death.  This  state  of  affairs  we  must,  if 
possible,  remedy,  and  I  think  we  can  do  it  to  a  certain  extent. 

During  the  Russo-Japanese  War  one-half  of  the  Japanese  crew 
was,  so  far  as  I  remember,  trained  in  first  aid  {Samaritergemmg) 
and  sick  transport.  I  think  this  idea  splendid,  and  I  do  not  doubt  for 
a  moment  that  it  was  of  great  utility.  But  I  certainly  think  that  it  is 
unsatisfactory  to  do  things  by  halves,  and  that  is  why  we  have,  since 
1907,  introduced  into  the  Danish  Navy  the  training  of  the  whole 
crew — officers  as  well  as  petty  officers  and  men — in  "  first  aid  "  and 
sick  transport.  The  officers  are  trained  while  midshipmen.  They 
have  lectures  on  this  as  on  other  subjects.  The  instructor  is  the  sur- 
geon attached  to  the  naval  academy  and  to  the  training  ship.  The 
men  are  instructed  by  the  surgeons,  partly  in  the  barracks,  partly  on 
board  ship. 

This  is  quite  easy  to  accomplish ;  as  a  matter  of  fact,  the  surgeons 
on  board  the  ships  have,  under  ordinary  circumstances,  time  enough 
tx)  spare  to  take  charge  of  this  branch  of  the  instruction  of  the  crew. 
This  is  not  to  be  done  merely  by  delivering  a  lecture  from  time  to 
time.  The  surgeon  must  often,  if  possible  every  day,  practice  or 
drill — for  instance,  for  one  hour — with  a  small  part  of  the  crew,  say 
10  men,  or  as  many  as  the  service  can  spare.  The  surgeons  keep  a 
list  in  which  they  enter  regularly  the  names  of  those  who  have  at- 
tended the  course  and  the  special  subject  in  which  they  have  been 
instructed.  The  object  of  this  instruction  and  of  the  practical  exer- 
cises attached  to  it  is  only  to  teach  the  men  how  to  transport  a 
wounded  shipmate  as  gently  as  possible  and  how  to  apply  the  first 
dressing  without  doing  him  any  harm.  The  surgeon  gives  the  men  a 
short  description  of  the  nature  of  the  wounds  they  may  come  across 
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on  board.  He  must  impress  on  them  the  fact  that  the  chief  danger 
is  the  soiling  of  the  wound.  That  is  why  so  much  importance  is 
attached  to  teaching  the  men  to  put  on  a  bandage  without  soiling  it 
or  the  wound.  Besides,  the  men  must  know  how  to  stanch  bleeding 
temporarily^,  and  in  order  to  do  that  they  must  have  a  fundamental 
knowledge  of  the  circulation  of  the  blood.  They  must  know  the  dif- 
ference between  an  arterial  and  a  venous  bleeding,  and  the  different 
treatments  of  these  bleedings.  They  must  learn  how  to  apply  a 
tourniquet  by  means  of  a  kerchief  and  a  piece  of  wood  or  the  like. 
Moreover,  they  must  practice  how  to  move  a  wounded  man  in  the 
gentlest  way,  without  a  stretcher  or  other  appliance,  using  only  their 
arms.  They  must  know  how  properly  to  arrange  a  fractured  or  shat- 
tered limb  and  how  to  keep  it  temporarily  in  shape  with  the  material 
at  hand — for  instance,  a  sword,  a  scabbard,  or  other  similar  thing. 
Briefly,  they  must  learn  how  to  get  on  with  what  is  at  hand.  I 
believe  that,  considering  the  extension  of  the  boy-scout  movement 
among  the  youths  of  all  nations,  this  instruction  will  be  imparted 
quite  easily  and  naturally  in  years  to  come.  The  young  men  who 
have  been  scouts  have  learned  precisely  these  elementary  things  and 
have  learned  how  to  help  themselves  with  the  minimum  of  resources. 

With  a  crew  trained  in  these  things  it  will  be  possible  during  a 
fight  to  render  some  assistance  in  some  cases,  though  of  course  I  am 
not  blind  to  the  great  drawback  of  using  combatants  as  porters  and 
for  first  aid.  But  the  act  of  moving  a  wounded  man  and  of  dressing 
his  wounds  takes  less  time  than  the  explanation  of  it.  On  the  other 
hand,  the  wounded  must  be  moved,  lest  they  should  be  in  the  way, 
:ind  it  is  of  great  value  to  be  able  to  do  this  with  the  least  possible 
injury  to  the  wounded. 

First  aid  in  case  of  a  wound  consists  nowadays  only  in  covering  it 
with  a  sterilized  dressing.  All  washing  and  antiseptic  treatment  of 
the  wound  is  postponed  (on  the  other  hand  it  would  be  as  well  if 
Ihe  crew  bathed  and  dressed  in  clean  underclothing  just  before  the 
fight ;  the  dirt  that  the  men  acquire  during  the  battle  being  relatively 
aseptic,  consisting,  as  it  does,  mostly  of  oil  and  fouling) .  The  wound 
in  itself  is  aseptic;  the  point  is  not  to  soil  it.  It  is  an  indisputable 
fact  that  shot  wounds,  for  instance,  in  the  articulations,  inflicted  by 
modern  projectiles  of  small  caliber,  which  in  former  days  necessi- 
tated serious  amputations,  are  now  healed  smoothly,  as  long  as  they 
are  not  touched  and  no  liquid  comes  into  contact  with  them.  They 
need  only  be  dressed  with  a  dry  sterilized  bandage  while  the  linsb  in 
question  is  kept  quiet,  because  the  wounded  articulation  is  fixed  with 
a  firm  bandage. 

I  need  only  mention  that  in  the  battle  of  Plevna  17  injuries  of  this 
kind  were  treated  by  Prof.  Bergmann  in  the  above  way;  16  recov- 
ered, only  the  remaining  1  requiring  an  amputation.     One  of  the 
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16  was  later  on  shot  at  Kars ;  the  section  surgeon,  who  knew  about  the 
former  injury  to  the  knee,  opened  the  knee  joint  and  in  it  found  a 
piece  of  cloth  from  the  man's  trousers  with  dust  from  Plevna  op  it. 
This  piece  of  clo<^h  had  given  no  trouble  at  all.  Of  course,  matters 
stand  otherwise  when  the  wound  is  produced  by  a  shell.  In  this  case 
conditions  are,  as  you  know,  much  more  complicated;  but  here,  too, 
the  wound  must  be  treated  "  dry  "  to  start  with.  To  make  quick  tem- 
porary bandaging  possible,  every  man  ought  to  have  a  properly 
sterilized  bandage  with  him.  This  has  long  been  done  in  the  armies, 
and  should  be  done  in  the  diflPerent  navies,  too.  But  here  a  difficulty 
arises ;  for  it  may  not  be  easy  to  find  a  proper  place  in  the  men's  gar- 
ments in  which  to  carry  the  bandage.  A  pocket  may,  however,  be 
provided  in  the  upper  garment  in  which  the  men  may  place  the 
dressings  which  the  surgeons  give  them  just  before  the  engagement. 
It  is  admitted  that  the  men  are  inclined  to  cast  off  their  upper  gar- 
ments, but  then  these  are  on  the  spot  and  thus  the  dressings  can  be 
got  at  immediately.  Besides,  the  question  is  worthy  of  consideration 
whether  the  men  should  not  be  dissuaded  from  casting  off  their  upper 
garments,  for  from  experience  gained  in  recent  naval  warfare  it 
appears  that  the  men  who  keep  their  garments  on  during  the  fight 
have  a  much  better  chance  of  escaping  serious  burns  and  scaldings 
(as  a  result  of  explosions,  burstings  of  steam  pipes,  etc.). 

Besides  the  parcel  or  bundle  that  every  man  has  to  carry  with  him 
there  should  be  deposits  of  dressings  in  all  places  where  many  men 
are  gathered  together.  The  sterilized  dressing  used  in  the  Danish 
Navy  is  recommended  by  Dr.  Oscar  Bloch,  professor  at  the  University 
of  Copenhagen.  It  consists  of  four  compresses  of  gauze,  a  piece  of 
waterproofed  cotton  wool,  and  a  bandage.  The  whole  is  packed  in 
two  sheets  of  (filtering)  paper  and  sterilized.  When  this  dressing 
is  kept  in  a  dry  place  it  remains  sterile  for  an  unlimited  time.  Of 
course  the  outside  piece  gets  dirty,  but  the  inside  wrapper  protects 
the  contents  completely.  The  dressing  is  arranged  so  that  it  is  ready 
for  use  immediately  the  cover  is  removed;  the  compresses  which  are 
to  be  used  directly  on  the  wounds  being  outside,  and  vice  versa.  The 
bandage  which  is  to  keep  the  dressing  tight  is  innermost  in  the 
pp'^ket.  Thus  the  dressing  is  put  on  in  a  moment.  However,  the 
dressing  must  be  so  arranged  that  it  will  not  be  spoiled  by  the  men's 
perspiration  in  the  heat  of  th"  fight,  when  they  carry  the  dressing 
with  them;  therefore,  after  hav^ing  been  sterilized,  it  must  be  sur- 
rounded by  some  waterproof  material. 

"N^Tiere  should  the  surgeons  be  during  the  fight  ?  This  question  is 
not  easy  to  answer.  Some  may  think  that  they  should  stay  in  the 
lazaretto  ready  to  receive  the  wounded,  but,  as  I  have  said  above,  I 
do  not  think  that  many  wounded  will  be  able  to  get  to  the  lazaretto 
during  the  fight.     Others  think  that  the  surgeons  ought  to  be  dis- 
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persed  all  over  the  ship,  wherever  the  men  are  numerous,  in  order  to 
help  and  dress  the  wounded  on  the  spot.  In  that  way,  however,  they 
are  much  more  likely  to  be  killed  than  if  they  stayed  in  the  lazaretto. 
My  opinion  is  that  the  surgeons  and  their  immediate  assistants  ought 
to  stay  in  the  lazaretto  during  the  whole  fight,  while  the  lazaretto 
itself  must  be  established  in  the  best-protected  part  of  the  ship. 
There  is  nothing  to  prevent  a  subordinate  surgeon  being  placed  in 
another  part  of  the  ship,  where  he  can  establish  a  temporary  or 
detached  dressing  place,  if  he  thinks  that  a  sufficient  part  of  the  crew 
can  get  to  him  during  the  fight ;  but  I  think,  as  stated  above,  that  the 
greater  part  of  the  medical  staff  should  remain  together  in  the 
lazaretto.  They  should  there  treat  the  wounded  who  are  brought  to 
them,  and  not  begin  their  more  serious  work  until  the  fight  is  over^ 
when  the  wounded  can  be  found  and  brought  to  them  for  treatment. 

Taking  it  for  granted  (1)  that  there  will  be  no  question  of  regular 
sick  transport  during  a  naval  engagement,  and  (2)  that  during  the 
fight  the  surgeon  will  only  be  able  to  attend  to  the  wounded  to  a 
limited  extent  it  seems  to  me  necessary  to  attach  importance  to  the 
instruction  of  the  whole  crew  in  first  aid,  for  thus  it  may  be  hoped 
that  at  least  some  of  the  wounded  will  be  saved  who  otherwise  would 
have  perished. 

ENTWICBXTJNG  UND  HEUTIGER  STAND  DES  VERWUNDETEN- 
TRANSPORT-UND  VERSORGUNGSWESENS  IN  DER  DEUTSCHEN 
MARINE. 

Dr.  H.  Hoffmann,  Marine-Generaloberarzt  im  Reichs-Marine-A m t. 

Meine  Herren,  ich  will  versuchen,  Ihnen,  entsprechend  det  Kurze 
der  zur  Verfiigung  stehenden  Zeit,  in  knappsten  Umrissen  einen 
Ueberblick  iiber  Entwicklung  und  heutigen  Stand  des  Verwundeten- 
transports-  und  Versorgungswesens  in  der  deutschen  Marine  zu 
geben. 

Dass  ich  Ihnen  damit  allzuviel  Neues  bringen  werde,  wage  ich 
nicht  zu  hoffen.  Manche  der  zu  erwahnenden  Massnahmen  sind  wohl 
schon  durch  Fachzeitschriften  bekannt  geworden — andere  lehnen 
sich  an  ahnliche  Massnahmen  anderer  Marinen  an — alle  aber  stiitzen 
sich  auf  Grundsatze,  die  sich  in  den  3farinen,  welche  sich  mit  dem 
Problem  unseres  Themas  beschaftigen,  zum  Teil  bereits  Bahn  gebro- 
chen  haben  oder  nach  meiner  Ueberzeugung  letzten  Endes  Geltung 
verschaffen  miissen. 

Einer  rascheren  Entwicklung  des  Verwundetenversorgungswesens 
in  der  Seeschlacht  standen  in  Deutschland  bis  in  dieses  Jahrhundert 
hinein  hauptsachlich  zwei  Momente  entgegen  : 

1.  Die  Unterschatzung  der  Wichtigkeit  eines  geordneten  Verwun- 
detentransportwesens  seitens  des  Seeoffizierkorps. 
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2.  Der  Unglaube  eines  grossen  Teils  des  Sanitatsofiizierkorps  an 
die  tatsachliche  Durchfiihrbarkeit  eines  solchen  im  Emstfalle. 

Noch  vor  sechs  Jahren  musste  ich  als  Geschwaderarzt  gegen  diese 
Ansicht  einzelner  Schiffsarzte  ankampfen,  welche  mit  ihr  einem  lais- 
ser  aUer  auf  diesem  Gebiet  das  Wort  redeten.  Verstandlicher  ist  es, 
dass  der  Seeoffizier  sich  jahrzehntelang  ablehnend  verhielt,  denn  es 
bedarf  keiner  weiteren  Erorterung,  dass  die  Bekampfung  des  Feindes 
mit  dem  Endziel  des  Sieges  ohne  Riicksicht  auf  die  Versorgung  der 
Verwundeten  in  erster  Linie  des  Interesses  des  Seeoffiziers  und  der 
gesamten  Nation  steht.  Fontorbe  fasst  diesen  Gedanken  in  die 
Wort€ :  "  Quand  le  sort  de  la  nation  est  en  jeu,  que  pesent  quelques 
vies  d'hommes  ? " 

Allmahlich  braeh  sich  aber  immer  mehr  die  Erkenntnis  Bahn,  dass 
eine  Anzahl  Verwundeter,  die  auf  den  Gefechtsstationen  unversorgt 
liegen  bleibt,  nicht  nur  durch  ihr  Stohnen  und  ihren  Anblick  einen 
bedenklichen  Einfluss  auf  die  Kampfenden  auszuiiben  imstande  ist, 
sondern  dass  sie  auch  zweifellos  ein  rein  meehanisches  Hindemis  fiir 
die  Bedienung  des  Geschiitzes  darstellt.  Eine  schnelle  Raumung  der 
Gefechtsstationen  wurde  somit  zum  militarischen  Grundsatz  erhoben. 
Damit  war  endlich  die  Bahn  fiir  eine  moderne  Entwicklung  des  Ver- 
wundetentransportwesens  in  der  deutschen  Marine  frei,  denn  die  bei 
dem  grosseren  Teil  der  Sanitatsoffiziere  in  Bezug  auf  diese  wichtigen 
Fragen  schon  lange  vorherrschenden  Gedanken  fanden  nunmehr  die 
Unterstiitzung  der  massgebenden  militarischen  Dienststellen. 

Preussen  (Deutschland)  beschaftigt  sich  seit  Mitte  des  vorigen 
Jahrhunderts  mit  der  Reglementierung  des  Verwundetentransport- 
wesens;  1859  erschien  das  "  Reglement  fiir  den  Sanitatsdienst  an 
Bord  der  Koniglich  preussischen  Schiffe."  Neue  Verordnungen  folg- 
teh  auf  grund  der  gesammelten  Erfahrungen  in  den  Jahren  1864, 
1877  and  1882.  Im  letzteren  Jahre  erschien  bereits  eine  "Anleitung 
zum  Unterricht  der  Krankentrager,"  die  1903  modemisiert  worden 
ist  und  an  deren  Umarbeitung  zur  Zeit  wiederum  gearbeitet  wird. 

Das  Personal  fiir  die  Versorgung  der  Verwundeten  war  zunachst 
auf  2  Prozent  der  Besatzungsstarke  normiert.  Bedenklicher  aber 
fast  noch  als  diese  kleine  Zahl  der  Krankentrager  war  ihre  Auswahl 
aus  den  sogenannten  "  Funktionaren,"  also  Leuten,  die  eigentlich 
eine  andere  Funktion  hatten  (Koche,  Kellner)  und  deshalb  bei  den 
Klarschiffiibungen  entweder  iiberhaupt  fehlten  oder  oft  weggeholt 
wurden.  Die  Ausbildung  blieb  dabei  stets  eine  durchaus  ungleich- 
massige  und  unvollkommene.  Ich  will  den  Weg,  den  die  Ausbildung 
der  Krankentrager  mit  der  Zeit  genommen  hat,  als  unwesentlich  iiber- 
springen  und  mit  Schilderung  des  heutigen  Zustandes  abschliessen. 
Heut  wird  in  der  deutschen  Marine  die  gesamte  Mannschaft  in  Hand- 
und  Hangematts-Horizontaltr'ansport  und  in  der  ersten  Hilfeleistung 
ausgebildet — namlich  im  Anlegen  der  lebensrettenden  Giunmibinde, 
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sowie  kleiner  Verbande,  welche  Leichtverwundete  an  Ort  und  Stelle 
wieder  kampffahig  zu  machen  bestimmt  sind,  endlich  in  der  Aus- 
fiihriing  der  kiinstlichen  Atmung.  Andere  Wunden  sollen  von  diesen 
''Laien"  nicht  verbunden  werden,  es  sei  denn,  dass  sonst  wahrend 
des  Transportes  bis  zum  Verbandplatz  Verschmutzung  der  Wunde  zu 
befiirchten  ist.  Die  sogenannten  eigentlichen  Krankentrager  8  bis  12 
fiihren  den  Vertikaltransport  durch.  Sie  sind  aiisserdem  die  Heifer 
auf  den  Verbandplatzen  imd  Lagerraumen.  Um  diesen  Aufgaben 
gerecht  werden  zu  konnen,  werden  sie  schon  in  Friedenszeiten  zeit- 
weilig  zum  Dienst  im  Schiffslazarett  hinzugezogen,  um  ihnen  dort 
die  wahrend  der  Klarschiffiibungen  bereits  instruktionsmassig  beige- 
brachten  Kenntnisse  zu  vertiefen,  sie  praktisch  an  Hilfeleistungen  im 
Krankenzimmer  (Messen  der  Korperwarme,  Zahlen  des  Pulses  und 
der  Atmung,  Halten  von  Korperteilen  bei  operativen  Eingriffen 
u.  s.  w.)  und  iiberhaupt  an  die  Eindriicke  einer  Krankenanstalt  zu 
gewohnen. 

Wirkliche  Fortschritte  im  Verwundetenversorgungswesen  liessen 
sich  aber  nur  erwarten,  wenn  auch  dem  Ort  der  ersten  arztlichen 
Hilfe,  dem  Verbandplatz,  den  Bremand  den  "pivot"  der  ganzen 
Organisation  nennt,  grosseres  Interesse  entgegengebracht  wurde. 
Auch  in  diesem  Punkte  war  eine  Besserung  der  friiher  bestehenden, 
teilweise  unglaublichen  Zustande  erst  moglich,  nachdem  der  SeeoflS- 
zier  dem  Verwundetenversorgungswesen  erhohte  Beachtung  geschenkt 
hatte.  Ich  habe  noch  1890  auf  S.  M.  S.  Friedrirh  der  Grosse  mit  den 
Krankentragern  in  einer  Kettenlast  gesessen,  in  der  man  nicht  auf- 
recht  stehen  konnte,  ohne  irgend welche  Ventilation,  ohne  Beleuchtung 
(eine  Lauflaterne  war  das  einzige,  was  uns  zur  Verfligung  stand), 
ohne  Wasser,  ja  ohne  die  Moglichkeit  iiberhaupt  einen  Tisch  auf- 
stellen  zu  konnen.  Dass  unter  diesen  Verhaltnissen  von  einem  arzt- 
lichen Arbeiten  wahrend  des  Gefechts  keine  Rede  sein  konnte,  ist 
ohne  weiteres  ersichtlich.  Heut  haben  wir  nun  das  so  lange  erstrebte 
Ziel  erreicht,  dass  schon  beim  Bau  des  Schiffes  Ort,  Grosse  und  Aus- 
stattung  des  Verbandplatzes  festgelegt  und  Verbandplatze  einge- 
baut  werden,  die  den  arztlichen  Forderungen,  soweit  sie  an  Bord 
cines  Kriegsschiffes  iiberhaupt  erfiillbar  sind,  Eechnung  tragen. 

Die  Zahl  der  Verbandplatze  war  in  Deutschland  zunachst  auf 
einen  beschrankt,  schon  in  der  Mitte  (?er  neunziger  Jahre  des  vorigen 
Jahrhunderts  machte  sich  aber  das  Bestreben  bemerkbar,  zwei 
getrennt  von  einander  liegende  Stellen  des  Schiffs  fiir  arztliche  Hil- 
feleistung  einzurichten  und,  wo  die  raumliche  Beschrankung  dies 
nicht  ziiliess,  wenigstens  einen  Teil  des  arztlichen  Instrumentariums 
und  vor  allem  der  Verbandstoffe  an  einem  zweiten  Orte  geschiitzt  zu 
lagern.  Auf  die  Griinde  hierfiir  einzugehen,  kann  ich  mir  versagen, 
da  sie  auf  der  Hand  liegen.  Gewohnlich  wurden  nun  ein  Hauptver- 
bandplatz  im  Mittelteil  des  Schiffes  und  ein  Reserveverbandplatz 
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im  Vor-  oder  Achterschiff  aufgeschlagen.  Nachdem  einzelne  neuere 
SchiflFe  ein  Langsschott  in  der  Langsachse  des  Schiffes  erhalten  haben, 
ist  es  moglich  geworden,  die  beiden  Verbandplatze  auch  nebeneinan- 
der  zu  legen.  Benutzt  wird  im  Gefecht  dann  der  jeweils  in  Feuerlee 
gelegene  Verbandplatz.  Diese  Zusammenlegung  hat  den  grossen 
Vorteil  der  Konzentration  von  Personal  und  Material.  Von  einer 
weiteren  Erhohung  der  Zahl  der  Verbandplatze  {Formidable  der 
franzosischen  Marine  hatte  z.  B.  6  und  Ruggiero  di  Launa  4  Ver- 
bandplatze vorgesehen)  versprechen  wir  uns  in  Deutschland  nichts, 
da  naturgemJiss  aus  militarischen  Griinden  umsoweniger  auf  die 
besonderen  Forderungen  des  Verwundetenversorgungswesens  Riick- 
sicht  genommen  werden  kann,  je  grosser  der  fiir  diese  Zwecke 
geforderte  Raum  ist. 

Im  Brennpnnkt  des  Streites  iiber  die  Lage  des  Verbandplatzes 
hat  wohl  in  alien  Marinen  die  Frage  gestanden :  Soil  der  Platz  imter 
oder  iiber  dem  Panzerdeck  angelegt  werden?  Deutschland  hat  sich 
im  Prinzip  fiir  Anlage  im  Panzerschutz  entschieden.  "Wir  befinden 
uns  damit  scheinbar  in  Widerspruch  zur  englischen  Marine,  wenig- 
stens  erklart  Holbome,  dass  "  gute  Verbandraume  im  Hinblick  auf 
das  Schiff  als  Gefechtsmaschine  immer  Ideale  bleiben  und  dass  im 
Gefecht  auch  gute  Extrariiume  unleidlich  werden  miissen,  da  Hitze, 
Dunst  und  Larm,  durch  die  Ventilatoren  dringender  Staub,  Enge 
und  Versagen  des  elektrischen  Lichts  jeden  Raum  unbenutzbar 
machen  werden."  Diese  Auffassung  entspricht  der  in  der  Seeschlacht 
von  Santiago  auf  spanischen  Schiffen  vertretenen,  in  der  sich  nach 
Loic  Petit  die  Verwundeten  geweigert  hatten,  auf  die  Verband- 
platze unter  Panzerdeck  zu  gehen,  weil  sie  es  vorgezogen  hatten, 
lieber  zu  fallen,  als  "  d'etre  enterres  vivants."  Wir  Deutschen  stehen 
auf  dem  Standpunkt,  dass  der  Versuch  einer  Versorgung  der  Ver- 
wundeten im  Panzerschutz  iiberall  da,  wo  es  moglich  ist,  wenigstens 
gemacht  werden  muss.  Treten  auf  diesen  geschiitzten  Verband- 
platzen  Verhaltnisse  ein,  wie  die  von  Holborne  geschilderten,  so 
bleibt  natiirlich  nichts  iibrig,  als  den  Platz  zu  verlassen  und  ihn  nach 
einer  anderen  Stelle  zu  verlegen,  unter  Umstanden  selbst  an  unge- 
schiitzte  Stellen.  Letzteres  bleibt  ja  den  kleineren  Schiffen  aller 
Flotten  sowieso  nicht  erspart.  Auf  diesen  Schiffen  versuchen  wir, 
den  Verbandplatz  durch  provisorische  Massnahmen,  Hangematten, 
Ankerketten,  u.  s.  w.,  wenigstens  gegen  Splitterwirkungen  zu 
schiitzen. 

Zu  den  Bedingungen,  die  wir  an  einen  Verbandplatz  im  Panzer- 
schutz stellen,  gehoren  gute  Ventilationseinrichtungen,  geniigende 
Beleuchtung  und  reichliche  Versorgung  mit  Wasser  und  Eis. 

Auf  die  durch  die  Ventilation  den  Gefechtsverbandplatzen  drohen- 
den  Gefahren  will  ich  hier  nicht  naher  eingehen,  da  das  Thema 
der   Ranch   Vergiftungen    an   Bord    auf   dem   Kongress   besonders 
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vertreten  werden  wird,  Es  geniigt  hier  deshalb  die  Bemerkung,  dass 
das  Sanitatspersonal  imserer  Schiffe  einschliesslich  der  auf  den  Ver- 
bandplatzen  verwendeten  Krankentrager  iiber  die  maschinellen 
Einrichtungen  der  Liift  Zu-  iind  Abfiihr  auf  diesen  Platzen  genau 
unterwiesen  wird,  so  dass  es  in  der  Lage  ist,  die  Maschinen  nach 
Bedarf  bzw.  Zwangslage  in  oder  ausser  Betrieb  zu  stellen. 

Gegen  die  Gefahr  des  Erloschens  der  elektrischen  Beleuchtung 
auf  den  Verbandplatzen  bei  Zerstorung  der  allgemeinen  Leitung 
riisten  wir  die  Platze  mit  tragbaren  Akkumulatorenbatterien  aus, 
welche  geniigendes  Licht  zum  Weiterarbeiten  spenden. 

Fiir  reichliche  Warm-"*und  Kaltwasserzuleitung  ist  gesorgt — in 
gleicher  Weise  Anschluss  des  Sterilisierapparates  an  die  elektrische 
und  an  die  Dampfleit.ung. 

Dem  Bediirfnis  nach  Eis  ist  durch  festen  Einbau  grosser  Eiskisten 
auf  dem  Gefechtsverbandplatz  Rechnung  getragen. 

Leider  kann  ich  von  gleichen  Fortschritten  im  Ausbau  der  Trabs- 
portwege  und  der  Transportstationen  nicht  berichten,  da  wir  eine 
Verbreiterung  der  Durchgange  der  wasserdichten  Schotten,  eine  Ver- 
grosserung  der  Panzerluken  oder  auch  nur  ein  Uebereinanderliegen 
der  Luken  in  den  verschiedenen  Decks  wenigstens  an  ein  oder  an  zwei 
Stellen  des  Schiffs,  die  dann  als  Transportstationen  auszuwahien 
waren,  bisher  nicht  erreicht  haben  und  voraussichtlich  aus  schiffs- 
bautechnischen  Riicksichten  auch  nicht  erreichen  werden. 

Ueber  die  Ausstattung  der  Verbandplatze  kann  ich  rasch  hinweg- 
gehen.  Neben  der  medizinisch-chirurgischen  Ausriistung,  die  der- 
jenigen  in  Friedenszeiten  entspricht,  achten  wir  darauf,  dass 
Sauerstoffbomben,  sowie  grosse  Mengen  sofort  verwendbarer  Mor- 
phiuminjektionslosungen  und  zahlreiche  Gefasse  mit  Kochsalzinfu- 
sionsfliissigkeit  klar  stehen,  denn  wir  glauben,  dass  neben  der  lebens- 
rettenden  Kochsalzinfusion  die  Verabfolgung  starker  Morphiumin- 
jektionen  auf  Verbandplatzen  und  Lagerraumen  ein  haufiger 
Gegenstand  der  ersten  Hilfeleistung  sein  wird.  Dagegen  halten  wir 
in  der  Mehrzahl  die  Auslieferung  der  Morphiumlosung  in  die  Hande 
von  "  Laien "  (SeeofSzieren  und  UnteroflSzieren)  in  gleicher  Weise 
fiir  unstatthaft,  wie  die  Verteilung  des  Schleichschen  Narkosege- 
misches  an  Schwerverletzte  zur  Selbstbetaubung. 

Eng  verbunden  mit  der  Sorge  um  geschiitzte  und  gerilumige  Ver- 
bandplatze ist  die  Sorge  um  ausreichende  Lagerungsraume  auf  denen 
die  "  abgefertigten  ''  Verwundeten  gelagert  und  weiter  versorgt  wer- 
den. Auf  unseren  neueren  gi'ossen  Schiffen  bieten  die  an  die  Ver- 
bandplatze angrenzenden  Raume  geniigend  Platz  fiir  diese  Zwecke. 
Sie  werden  bereits  vor  Beginn  des  Gefechts  mit  Hangomatten  und 
frischer  Wasche  ausgestattet,  auch  werden  Labemittel  in  reichlicher 
Menge  bereit  gehalten. 
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Zu  erwahnen  bleibt  schliesslich  an  dieser  Stelle  noch  die  Ausstat- 
tung  der  Gefechtsstationen  mit  Verbandtaschen,  welche  sterile  "  Ein- 
zelverbande"  fiir  kleinere  Verletzungen,  Schienen  und  Polsterwatte 
fiir  Stiitzverbande  bei  Knochenbriichen  und  Gummibinden  zur  Stil- 
lung  gefahrlicher  Blutungen  enthalten.  Daneben  sind  an  den  Ge- 
schiitzen  Behalter  fiir  feuchte  Borsauretupfer,  welche  der  Geschiitz- 
bedienung  das  Auswaschen  der  Augen  gestatten. 

Die  vorerwahnten  Einzelverbande  sind  iibrigens  audi  auf  den  Ver- 
banpliitzen — und  zwar  in  3  Grossen — vorhanden.  Wir  erhoffen  von 
ihnen  nicht  nur  die  sachgemassere  und  Inf ektion  leichter  vermeidende 
Verbandanlegung  seitens  der  Mannschaften  und  Krankentrager,  son- 
dern  auch  eine  Erleichterung  der  Tatigkeit  der  Aertze  selbst. 

Ich  komme  nun  zu  der  schwierigen  Frage  nach  dem  zweckmassig- 
sten  Tranportmittel.  Die  Mannigfaltigkeit  der  bei  alien  in  Betracht 
kommenden  Flotten  fiir  diesen  Zweck  erfundenen  Typen  weist  klar 
auf  die  beklagenswerte  Unsicherheit  bin,  die  auf  diesem  Gebiete 
geherrscht  hat.  Auffret  vergleicht  diese  Tatsache  mit  einem  Baum, 
der  tausend  Blatter,  aber  keine  Friichte  tragt.  Er  pragt  das  geist- 
reiche  Paradoxon  "  cette  richesse  c'est  la  pire  des  pauvretes." 

In  Deutschland  war  an  Bord  unserer  Schiffe  neben  der  hauptsach- 
lich  fiir  Landungszwecke  bestimmten  Krankentrage,  die,  soviel  ich 
ersehen  kann,  in  der  japanischen  Marine  auch  heute  noch  an  Bord 
verwendet  wird,  der  Krankentransportstuhl  eingefiihrt,  der  mancher- 
lei  Vorteile  bot,  bei  der  winkligen  Bauart  der  moderneren  Schiffe 
aber  immer  mehr  in  den  Hintergrund  geschoben  wurde.  Er  ist  in 
diesem  Jahre  nach  rund  50jahriger  Vorherrschaft  im  deutschen  Ver- 
wundetentransportwesen  ganz  aus  der  Liste  der  Bordtransportmittel 
gestrichen  worden.  Seit  Anfang  der  neunziger  Jahre  des  vorigen 
Jahrhunderts  strebte  man  in  Deutschland  danach,  ein  moglichst 
schmales  Transportmittel  zu  erfinden,  das  den  baulichen  Verhalt- 
nissen  angepasst  war  und  doch  auch  dem  Verwundeten  gerecht 
wurde.  Ueber  einfache  Bretter,  welche  mit  Befestigungsgurt^n  ver- 
5-ehen  waren,  und  die  gewohnliche  Mannschaftshangematte  fiihrte 
der  Weg  allmahlich  zur  Transporthangematte,  welche,  1899  einge- 
fiihrt, zur  Zeit  bei  uns  das  herrschende  Transportmittel  geworden 
ist.  Sie  ist  eine  modifizierte  Mannschaftshangematte  mit  den  fiir  die 
Sicherheit  und  Bequemlichkeit  des  Verwundeten  notigen  Abanderun- 
gen.  Eine  Kopfhaube  stiitzt  den  Kopf ;  ein  Brustgurt  ist  geeignet, 
beim  Vertikaltransport  das  Hauptgewicht  des  Mannes  bei  Verletzun- 
gen der  Wirbelsaule  und  des  Beckens  zu  tragen,  wahrend  ein  Schen- 
keliiemen,  auf  dem  der  Verwundete  gewissermassen  reitet,  die  Last 
des  Korpers  in  den  iibrigen  Fallen,  insbesondere  bei  alien  Knochen- 
briichen der  unteren  Gliedmassen  aufnehmen  soil.  Zum  Schutz  der 
Fiisse  ist  ein  Fusssack  angebracht.  Das  Schliessen  der  IIangematt« 
geschieht  durch  Banzel. 
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Der  wichtigste  Teil  imserer  Hangematte  ist  aber  eine  durch  zwei 
Eschenlatten  erreichte  Versteifung,  welche  ohne  wesentiiche  Er- 
hohiing  des  Gewichts  das  Durchbiegeu  des  Transportmittels  verhin- 
dert.  Wir  haben  uns  damit  in  dem  besonders  in  Frankreich  ent- 
brannten  Streit  um  "  mobilite  et  flexibilite  "  (Guezennecauf  der  einen 
and  "rigidite-'  (Auffret)  auf  der  anderen  Seite  auf  die  Seite  der 
letzteren  gestellt,  wie  dies  in  gleicher  Weise  Japan  mit  seiner  durch 
jalousieartig  angeordnete  Bambusstabchen  versteiften  Hangematte 
nach  Totsuka  und  andere  neiie  Erfindungen  tut. 

Ich  streife  noch  mit  einem  Wort  die  zahlreichen  Erfindungen  der 
deutschen  Schiffsarzte  aus  den  letzten  Jahren  des  Hastens  und  Tastens 
nach  einem  Idealtransportmitteh  Nach  den  Erfahrungen  der  letzten 
Seekriege,  in  denen  der  Einzeltransport,  das  heisst,  der  Transport 
eines  Verwundeten  durch  einen  Trager  eine  so  bedeutende  RoUe 
gespielt  hatte,  sollte  ein  diesen  Zwekken  entsprechendes  Transport- 
mittel  erfunden  werden.  Der  in  unserer  Marine  gebrauchiiche  Koh- 
lensack  und  einfache  Tauringe,  mittels  deren  der  Verwundete  auf 
dem  Eiicken  seines  Tragers  festgehalten  wurde,  Kraxen,  den  Gepack- 
transportmitteln  in  Gebirgsgegenden  nachgeahmt,  und  andere — ich 
streife  diese  Erfindungen  nur,  um  zu  zeigen,  dass  die  Mannigf altigkeit 
der  erfundenen  Transportmitteltypen  bei  uns  nicht  geringer  gewesen 
ist^  als  in  anderen  Marinen — sie  alle  sind  zur  Zeit  bei  uns  ad  akta 
gelegt  und  weitere  Erprobungen  neuer  Erfindungen  ausdriicklich 
verboten — mit  einziger  Ausnahme  der  Erprobung  des  Transports  von 
Deck  zu  Deck  auf  der  schiefen  Ebene,  der  Gleitschiene.  Die 
oesterreichisch-ungarische  Marine  hauptsachlich  ist  uns  auf  diesem 
Gebiet  vorangegangen — es  ist  mir  unbekannt  geblieben,  ob  die  Ver- 
suche  dort  zu  einem  positiven  Ergebnis  gefiihrt  haben  oder  auf- 
gegeben  sind.  Unsere  Gleitbahn  besteht  aus  einem  einfachen  Gestell 
aus  Gasrohren,  bespannt  mit  Segelleinen,  das  oben  und  unten  wink- 
lich  umgebogen  ist.  Die  obere  spitz winklige  Umbiegung  dient  zum 
Uberhaken  iiber  das  Siill  des  oberen  Luks,  die  untere  stumpfwinklige 
stellt  den  Fuss  der  Bahn  auf  dem  unteren  Deck  vor.  Die  Gleitschiene 
ist  in  Sekundenfrist  am  Luk  angestellt  und  ebenso  rasch  wieder 
beseitigt.  Es  ist  klar,  dass  ein  Massen transport  von  Deck  zu  Deck 
mittels  dieser  Vorrichtung  bei  ausreichendem  Transportpersonal  in 
beiden  Decks  ausserordentlich  viel  rascher  vor  sich  gehen  wird,  wie 
ein  solcher  mittels  Stuhl,  Hangematte  oder  jedem  anderen  Transport- 
mittel,  welches  erst  iiber  dem  oberen  Luk  durch  Talje  befestigt,  dann 
mittels  Fierens  herabgelassen  und  nach  Entfestigung  im  unteren 
Deck  zur  Aufnahme  eines  Neuverwundeten  aufgeheisst  werden  muss. 

Meine  Herren,  wir  haben  also  in  der  deutschen  Marine  dem  Erfin- 
dergeist  zur  Zeit  Halt  gebot^n,  wir  arbeiten  augenblicklich  nur  mit 
Handtransport,  der  fiir  gewohnlich  gewiihlt  werden  soil,  der  Trans- 
porthangematte,  die  bei  Briichen  der  Wirbelsaule  und  der  unteren 
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Gliedmassen  und  bei  Verletzungen  der  Korperhohlen  zur  Verwen- 
dung  kommen  soil,  und  der  Gleitschiene.  Erst  wenn  einmal  jahre- 
lang  mit  diesen  drei  Transportmitteln  auf  alien  Schiffen  der  Flotte 
wird  gleichmassig  gearbeitet  worden  sein  und  die  sich  auf  sie  auf- 
bauenden  Grundsatze  des  Transportwesens  Sanitats-  und  Seeoffi- 
zieren,  ja  der  ganzen  Besatzung  gewissermassen  in  Fleisch  und  Blut 
werden  iibergegangen  sein;  erst  dann  werden  wir  die  Zeit  fiir  una 
gekommen  erachten,  nach  neuen  Verbesserungen  zu  suchen. 

Ich  will  das  Gebiet  der  Transportmittel  nicht  verlassen,  ohne  der- 
jenigen  Vorkehrung  zu  gedenken,  die  auch  nach  unserer  Ueber- 
zeugung  ein  ideales  Transportmittel  darstellen  wiirde:  den  in  Pan- 
zerschutz  verlaufenden,  elektrisch  betriebenen  Lift.  Der  fiir  den 
Verwundeten  so  peinliche  Transport  in  vertikaler  Korperstellung  ver- 
schwande  hiermit  fast  ganz,  er  ware  nur  noch  fiir  den  Transport  aus 
den  Marsen  und  den  untersten  Schiffsraumen  notig.  Soweit  hier 
bekanntj  hat  Japan  diesen  Gedanken  schon  verwirklicht,  so  dass  es 
von  Interesse  ware,  von  einem  Vertreter  der  japanischen  Marine  viel- 
leicht  iiber  diesen  Punkt  etwas  zu  horen.  Ich  fiirchte,  dass  die  Aus- 
sichten  auf  Verwirklichung  dieses  Ideales  in  der  deutschen  Marine 
sehr  gering  sind,  weil,  wie  ich  bereits  an  anderer  Stelle  zum  Aus- 
druck  gebracht  habe,  der  Schiffbau  aus  militarischen  Griinden  uns 
nicht  jeden  Wunsch,  den  wir  haben,  erfiillen  kann.  Immerhin  eroff- 
net  sich  hier  eine  Perspektive,  die  im  Auge  zu  behalten  sich  eines 
Tages  vielleicht  doch  verlohnt  haben  wird. 

Ich  habe  bisher  diejenigen  Massnahmen  aufgezahlt,  welche  Sache 
langer  Friedensvorbereitungen  sind :  Die  Vorbereitungen  im  Bau  des 
Schiffes  und  in  der  Materialausstattung  der  Gefechtsstationen  und 
Verbandplatze,  der  Vollstandigkeit  der  Skizze  wegen  habe  ich  nun 
noch  kurz  diejenigen  Vorbereitungen  zu  erwahnen,  die,  moglichst 
unmittelbar  vor  dem  Kampf  einsetzend  auf  eine  Verhiitung  der 
Infektion  der  Wunden  und  eine  Verminderung  ihrer  Schwere  und 
Ausdehnung  hinzielen. 

Die  Hygiene  schreibt  uns  in  allgemeinen  vor,  unsere  Kleidung  und 
unsere  Umgebung  sauber  zu  halten.  Wir  wissen  zwar,  dass  aus  hier 
nicht  weiter  zu  erorternden  Griinden  die  Luft,  die  Wande,  der  Fuss- 
boden  u.  s.  w.  unseres  Wohnraumes,  des  Schiffes  verhaltnismiissig 
keimarm  sind ;  wir  beugen  schon  in  Friedenszeiten  jeder  Schmutzan- 
sammlung  selbst  in  den  dunkelsten  Ecken  vor;  wir  achten  auch  in 
Friedenzeiten  schon  auf  grosstmoglichste  Sauberkeit  der  Kleidung 
unserer  Mannschaft,  unserer  Hangematten  und  Wollderken,  im 
Kriegsfalle  aber  miissen  wir  diese  unsere  Bemiihungen  verdoppeln. 
Das  Ideal  ware  hiernach,  dass  jeder  Mann  frisch  gebadet  und 
mit  frischer  Wasche  und  Kleidung  versehen  in  die  Schlacht  zoge. 
Gaskell  macht  deshalb  den  Vorschlag,  fiir  jeden  Mann  einen  sterilen 
Anzug  nebst  Unterzeug  fiir  die  Schlacht  bereit  zu  halten.    Er  ver- 
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jrisst  aber,  dass  die  SterilitJit  mit  der  Zeit  verloren  geht,  dass  die 
Ivleider  in  diesem  Zustande  allmalich  briichig  und  unbrauchbar  wer- 
den  und  dass  vor  allem  mit  einem  hohen  Grade  von  Wahrscheinlich- 
keit  uns  gar  keine  Teit  zur  Anlegung  dieser  Kleider  vor  der  Schlacht 
verbleiben  wird.  Wir  haben  uns  deshalb  diesen  Vorschlag  nicht  zu 
eigen  gemacht.  Andere  Vorschlage  gingen  dahin,  mit  entblosstem 
Oberkoq^er  kampfen  zu  lassen.  Meine  Herren,  sie  wissen,  dass  wir 
mit  Annalmie  dieses  Vorschlages  aus  der  Scylla  in  die  Charybdis 
kommen.  Fiir  die  Gefahren  einer  Verunreinigung  der  Wunden 
durch  Infektionskeime,  die  den  Kleidern  anhaften  konnen,  tauschen 
wir  die  Gefahren  vermehrter  und  schwererer  Brandwunden  ein. 
Zur  Verminderung  dieser  Gefahren  schlagt  Gaskell  vor,  auch  das 
Gesicht  durch  Anlegen  von  Gesichtsmasken  zu  schiitzen.  Mili- 
tarische  Gesichtspunkte  haben  uns  auch  von  der  Annahme  dieses 
Vorschlags  abgehalten. 

Zur  Vermeidung  iiberfliissiger  Splitterwirkung  hat  jeder  Kampf- 
teibiehmer  aus  seinen  Taschen  alles  absolut  iiberfliissige  zu  entfernen. 

Endlich  muss  noch  die  Frage  der  Ernahrung  vor  und  in  der 
Schlacht  beriihrt  werden.  Die  Gefahren  der  zu  erwartenden  Unter- 
leibsverletzungen  werden  bekanntlich  durch  Leere  der  Verdauungs- 
organe  sehr  erheblich  herabgeretzt.  Die  hiersus  fiir  unter  Thema 
zu  folgernden  Forderungen  ergeben  sich  von  selbst.  Wir  ersehen 
aber  auch  an  dieser  Stelle  wieder,  wie  schwer  sich  im  Ernstfalle 
Theorie  und  Praxis  werden  vereinigen  lassen,  denn  wir  werden 
/umeist  den  Beginn  der  Schlacht  nicht  auf  Stunden  genau  im 
voraus  wissen,  um  ohne  weiteres  dieser  Forderung  gerecht  werden 
zu  konnen;  dazu  konnen  wir  die  Mannschaft  aus  militarischen 
Griinden  ebenso  wenig  mit  dem  Gefiihl  des  Hungers  in  die  Schlacht 
Ziehen  lassen,  wie  wir  ihnen  aus  ebendiesen  Griinden  auch  wahrend 
der  Schlacht  nicht  jede  Starkung  vorenthalten  konnen. 

Wenn  Sie  mich  nun  fragen,  ob  wir  deutschen  Sanitatsoffiziere 
iiberzeugt  sind,  mit  der  vorskizzierten  Reglementierung  des  Verwun- 
detentransportwesens  alien  Eventualitaten  der  Seeschlacht  gewach- 
sen  zu  sein,  so  lautet  die  Antwort  kurz  und  biindig:  "  Nein."  Die 
Ueberraschungen,  die  der  Ernstfall  liber  ein  Schlachtschiff  aus- 
schiitten  kann,  sind  so  mannigfaltig  und  so  furchtbar,  dass  sie  jedes, 
auch  das  bestvorbereitete  System  iiber  den  Haufen  werfen  konnen. 
Wir  werden  deshalb  auch  in  Zukunft  ohne  Modifikation  unserer 
Friedensorganisation  im  Ernstfalle  nicht  auskommen,  denken  wir 
zum  Beispiel  an  die  Zerstorung  eines  der  Luks,  durch  das  nach  dem 
Schema  der  Vertikaltraiisport  geleitet  werden  soil  (die  sogenannte 
Transportstation)  oder  gar  an  diejenige  des  einen  oder  anderen 
Verbandplatzes,  die  doch  auch  bei  panzergeschiitzter  Lage  nicht 
ausgeschlossen  ist.  Solche  Ereignisse  machen  Abiinderungen  des 
Friedensschemas  unbedingt  notig.    Diese  werden  aber  umso  schnel- 
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Jer  und  umso  zweckentsprechender  getroffen  und  durchgefiihrt 
werden,  je  besser  das  Schema  selbst  in  Friedenszeiten  einexerziert 
war.  Hierin  liegt  der  fundamentale  Unterschied  zwischen  unserem 
heutigen  und  dem  in  meinen  einleitenden  Worten  erwahnten  friiheren 
Standpunkt  des  laisser  aller  eines  Teiles  unseres  Korps. 

Zum  Schlusse  lenke  ich  ihre  Aufmerksamkeit  noch  mit  einigen 
Worten  auf  die  Grenzen,  die  nach  unserer  Ansicht  der  arztlich- 
chirurgischen  Tatigkeit  wahrend  und  unmittelbar  nach  der  See- 
schlacht  gezogen  sind.  Nicht  nur  die  beschrankten  raumlichen  Ver- 
haltnisse  unserer  Schiflfe,  sondern  noch  vielmehr  die  beschranlcte 
Zahl  der  zur  Verfiigung  stehenden  Aerzte  (auf  unseren  grossten 
Schiffen  sind  es  drei)  legen  eine  weise  Selbstbeschrankung  in  dieser 
Beziehung  nahe.  Oberster  Grundsatz  muss  bleiben:  Ueber  der 
Fiirsorge  fiir  den  Einzelnen  das  Ganze  nicht  aus  den  Augen  zu 
verlieren. 

Wir  rechnen  mit  etwa  20  Prozent  Verlusten — 5  Prozent  Tote, 
10  Prozent  Schwer-  und  5  Prozent  Leichtverletzte.  Das  ergibt  fiir 
die  drei  Aerzte  eines  Linienschiffs  mit  1,000  Mann  Besatzung  die 
Aufgabe  der  arztlichen  Versorgung  von  100  Schwer-  und  50  Leicht- 
verletzten.  Um  diesen  Aufgaben  gerecht  werden  zu  konnen,  ist 
eine  schon  in  Friedenzeiten  wohl  durchdachte  Organisation  des 
Verbandplatzes  von  noten.  Bergmann  hat  diese  Forderung  in  die 
Worte  gekleidet :  "  Die  Organisation  des  Verbandplatzes,  die  Dispo- 
sition der  Aerzte  auf  ihm  und  die  Sortierung  der  sich  herzudran- 
genden  Verwundeten  sind  die  unerlasslichen  Vorbedingungen  fiir 
die  rettende  und  heilsame  Arbeit  auf  dem  Sammelplatz  der  Opfer 
des  Schlachtfeldes." 

Die  im  Jahre  1907  erschiene  Kriegssanitatsordnung  der  deutschen 
Armee  tragt  diesem  Grundsatz  Rechnung,  indem  sie  den  Hauptver- 
bandplatz  in  eine  Empfangs-  und  eine  Verbandsabteilung  einteilt 
und  auf  ersterer  die  erste  Sonderung  der  ankommenden  Verwun- 
deten zur  Entlastung  der  Verbandsabteilung  vornehmen  liisst. 

Auch  die  Marine  muss  unbedingt  danach  streben,  diesen  Ge- 
sichtspunkten  Geltung  zu  verschaffen,  wenn  sie  sich  nicht  dem  Vor- 
wurf  aussetzen  will,  in  ihren  Vorbereitungen  eine  Liicke  bestehen 
zu  lassen.  Hiernach  muss  auch  auf  unseren  grosseren  Kampfschiffen, 
welche  wenigstens  iiber  zwei  Aerzte  verfiigen,  der  Strom  der  Ver- 
wundeten liber  eine  Empfangsstation  (Hilfsverbandplatz)  geleitet 
werden,  auf  welcher  ein  Arzt  mit  Unterstiit^ung  eines  Sanitatsunter- 
oifiziers  und  von  zwei  bis  vier  Krankentragern  die  erste  Sortierung 
der  Verwundeten  vornimmt.  Verwundete,  deren  Zustand  ganzlich 
aussichtslos  ist,  sind  vom  Hauptgefechtsverbandplatz  fern  zu  halten 
und  olme  weiteres  den  fiir  sie  bestimmten  Lagerraumen  zuzuweisen; 
desgleichen  haben  Verwundete,  die  auf  dem  Hilfsverbandplatz 
(Empfangsabteilung)  abgefertigt  werden  konnen,  oder  die  ihn  viel- 
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leicht  sogar  schon  mit  gutsitzenden  Notverbanden  betreten,  auf  dem 
Hauptgefechtsverbandplatz  nichts  zu  suchen.  Die  Zahl  der  Ver- 
wundeten,  die  den  Hauptgefechtsverbandplatz  (die  Verbandabtei- 
lung)  erreichen  soil,  ist  hiernach  eingeschrankt.  Auf  ihm  wirkt  das 
gesamte  iibrige  Sanitatspersonal — 1  bis  2  Aerzte,  3  bis  4  Sanitats- 
unteroffiziere  und  6  bis  8  Krankentrager.  Hier  ist  die  Statte,  auf 
der  alle  schwerer  Verletzten  diejenige  Hilfe  erhalten,  deren  sie  fiir 
den  Weitertransport,  die  Ueberfiihrung  auf  Hospitalschiflfe  und  in 
Landlazarette,  also  bis  zur  endgiiltigen  Versorgung  bediirfen.  Auch 
auf  dem  Hauptgefechtsverbandplatz  sollen  nur  solche  grosseren  Ein- 
griffe  vorgenommen  werden,  die  unaufschiebbar  sind :  Blutstillungen, 
Notamputationen  und  Luftrohrenschnitte.  Alle  weiteren  Mass- 
nahmen  sind,  sofern  eine  Ueberfiihrung  auf  ein  Hospitalschiff  oder 
in  ein  Landlazarett  in  kurzer  Zeit  erfolgen  kann,  im  allgemeinen 
diesen  Krankenanstalten  vorzubehalten. 

Je  schneller  nun  die  Ueberfiihrung  in  dieselben  erfolgt,  um  so 
giinstiger  werden  sich  letzten  Endes  die  Ziffem  des  Gesamtverlustes 
gestalten,  denn  hier  erst  kann  der  Verwundete  der  Segnungen  der 
Chirurgie  und  einer  geordneten  Krankenhausbehandlung  voll  teil- 
haftig  werden.  Die  Tatsache,  dass  im  letzten  russisch-japanischen 
Kriege  80  Prozent  der  verwundeten  japanischen  Seeleute  ihren  Dienst 
an  Bord  noch  wahrend  des  Krieges  wieder  aufnehmen  konnten,  weist 
ebenfalls  wieder  auf  die  enorme  militarische  Bedeutung  hin,  die 
einem  wohldurchgebildeten  Verwundetenversorgungswesen  zugebil- 
ligt  werden  muss.  Es  ist  nicht  meine  Aufgabe,  heut  auf  das  Thema 
der  Ausschiffung  der  Verwundeten  einer  Flotte  einzugehen.  Ich 
darf  aber  meine  kurze  Skizze  mit  der  Bitte  an  die  Flotten  der 
Vereinigten  Staaten,  Englands  und  Japans  schliessen,  uns  gelegent- 
lich  auch  die  Erfahrungen  zu  iibermitteln,  die  sie  schon  in  Friedens- 
zeiten  mit  ihren  Lazarettschiffen  und  der  Ausschiffung  Verwundeter 
und  Kranker  auf  dieselben  gemacht  haben. 


STATIONS   DE   PANSEMENTS   ET   TRANSPOBT   DES   BLESSES  DANS 
LES  COMBATS  SUB  MEB. 

Dr.  Prosper  BARTH^LfiMv,  MMecin  en  Chef  de  la  Marine,  D616gu6  Officiel  du 
Departement  de  la  Marine  Frangaise. 

Postes  de  pansements,  4)ostes  de  secours,  hopitaux  de  combat,  dress- 
ing stations,  sont  autant  de  termes  qui  indiquent  en  quel  endroit 
du  navire  les  blesses  des  guerres  maritimes  doivent  recevoir  les 
premiers  secours.  La  question  n'est  pas  nouvelle;  depuis  longtemps 
deja  tons  les  congres  qui  comportent  une  section  de  medecine  navale 
I'inscrivent  dans  leur  programme. 
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Cette  sollicitude  prouve  que  chez  tous  les  peuples  les  memes  senti- 
ments de  genereuse  humanite  reclament  des  soins  rapides  et  pratiques 
pour  les  marins  tombes  au  service  de  la  Patrie. 

C'est  aussi  la  demonstration  que  la  formule  ideale  n'est  pas  encore 
trouvee. 

Malgre  de  nombreuses  discussions,  en  depit  de  remarquables  tra- 
vaux  ecrits  par  des  medecins  de  la  Marine  et  meme  des  amiraux 
qui  n'ont  pas  dedaigne  de  prendre  la  plume  pour  exposer  leurs  idees, 
cette  importante  question  qui  doit  a  juste  titre  preoccuper  le  com- 
mandement  autant  que  nous-memes,  n'est  pas  encore  completement 
resolue. 

C'est  pour  cette  raison,  que  courageusement  nous  reprenons  le 
sujet  avec  la  ferme  conviction  non  pas  de  le  clore,  mais  d'apporter 
une  pierre  nouvelle  a  I'edifice,  aide  en  cela  par  les  ecrits  du  passe,  par 
I'enseignement  des  dernieres  guerres  maritimes,  par  notre  propre 
experience. 

Avant  d'entamer  la  discussion,  je  tiens  ici,  au  milieu  de  ce  brillant 
congres,  oii  toutes  les  Marines  du  monde  civilise  sont  representees, 
a  rend  re  un  public  hommage  a  I'un  de  nos  aines,  a  un  chef  venere, 
brutalement  ravi  I'annee  derni^re  a  I'amour  des  siens,  a  ma  grande 
affection.  J'ai  nomme  le  Dr.  Auffret  ancien  Inspecteur-General  du 
Corps  de  Sante  de  la  Marine  Frangaise;  I'etude  des  secours  aux 
blesses  dans  les  guerres  maritimes  a  ete  I'objet  de  ses  constantes  pre- 
occupations; ses  longues  meditations  Font  amene  a  faire  d'heureuses 
inventions,  a  ecrire  de  remarquables  ouvrages. 

Inventeur,  il  nous  a  donne  sa  gouttiere  pour  le  transport  des  blesses, 
le  materiel  metallique  pour  les  hopitaux  de  bord. 

Ecrivain,  nous  lui  devons  de  nombreux  ecrits,  dont  le  plus  im- 
portant sur  les  secours  aux  blesses  fut  couronne  par  le  prix  Romberg. 

Ce  pieux  devoir  accompli,  je  reprends  I'etude  de  la  question. 

Le  Dr.  John  Cropper  Wyse,  Medecin  General  de  la  Marine  des 
Etats-Unis,  a  public  en  mars  1905  un  remarquable  travail  sur  les 
premiers  secours  aux  blesses  dans  un  combat  naval. 

Les  questions  suivantes  y  sont  particulierement  etudiees: 

1°.  Emplacement  des  postes  des  blesses. 

2°.  Poste  et  devoirs  des  medecins  pendant  le  combat. 

3°.  Pansements  d'urgence. 

Ses  conclusions  sont : 

1°.  Que  les  medecins  ne  doivent  pas  insister  pour  avoir  des  postes 
des  blesses  installes  definitivement  sur  les  navires  pendant  leur  con- 
struction alors  que,  a  la  mer  ou  pendant  le  combat,  ces  postes  ne  pour- 
raient  peut-etre  pas  fonctionner  par  suite  d'empechements  imprevus 
et  insurmontables. 
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2°.  Que  dans  un  combat  naval  prolonge  les  blesses  seront  en  si 
grand  nombre  qu'ils  ne  pourront  pas  recevoir  les  secours  du  medecin 
et  qu'ils  doivent  etre  capables  de  se  secourir  eux-memes. 

3°.  Ces  medecins  comme  les  autres  officiers  ne  doivent  pas  s'exposer 
inutilement,  mais  il  n'est  pas  possible  d'admettre  que  leur  reclusion 
ou  leur  inactivite  pendant  le  combat  soient  reclamees  par  les  con- 
ditions de  la  guerre  moderne  ni  justifiees  par  des  considerations  d'hu- 
manite. 

Au  cours  de  son  etude,  le  distingue  Dr.  J.  C.  Wyse  critique  assez 
vivement  les  opinions  des  medecins  espagnols  et  frangais,  Redondo 
et  Richer  de  Forges  qui  posent  en  principe  que  pendant  la  periods 
aigue  du  combat,  le  personnel  medical  doit  etre  t^nu  a  I'abri  sous 
cuirasse  pret  a  repondre  au  premier  signal  qui  lui  sera  fait  par  le 
commandant  pour  intervenir  utilement. 

"  Nous  avons  le  certitude,"  die  J.  C.  Wyse,  "  qu'aucun  medecin  de  la 
Marine  americaine  ne  sera  ni  entraine,  ni  influence  par  une  telle 
opinion.  Nous  croyons  plutot  que  tout  combat  maritime  est  un  risque 
dont  nous  devons  prendre  notre  part." 

C'est  la  un  beau  geste  qu'applaudiront  tous  les  medecins  de  la  Ma- 
rine, sans  distinction  de  nationalite,  parce  que  tous  sont  egalement 
braves  et  possedent  au  plus  haut  degre  ce  bel  esprit  de  sacrifice  qui  a 
eu  si  sou  vent  1 'occasion  de  se  mani  fester, 

Mais  il  ne  peut  etre  question  ici  de  courage  personnel;  deux  opi- 
nions sont  simplement  en  presence ;  le  probleme  pose  est  celui-ci :  les 
medecins,  au  plus  fort  du  combat,  doivent-ils  rester  a  I'abri  sous  cui- 
rasse? Doivent-ils  au  contraire  se  multiplier,  courir  partout  ou  il  y 
a  des  blesses,  entrainant  avec  eux  leurs  brancardiers  et  leurs  in- 
firmiers  ? 

Je  crois  la  question  definitivement  jugee  depuis  la  derniere  guerre 
maritime  entre  la  Russie  et  le  Japon. 

Au  plus  fort  de  la  lutte,  alors  que  les  projectiles  tomberont  comme 
grele  sur  toutes  les  parties  du  navire,  les  medecins  ne  pourront  inter- 
venir. lis  seraient  fetus  de  paille  bientot  balayes  par  I'ouragan. 
Leur  role  se  bornera  a  attendre  dans  I'entrepont  cellulaire,  une  em- 
bellie,  une  treve  ou  un  ralentissement  dans  la  lutte  pour  s'elancer 
aussitot  au  secours  des  blesses,  et  cela,  sur  ordre  du  commandant, 
ordre  provoque  s'il  le  faut,  mais  dont  ce  dernier  doit  rester  seul  juge 
pendant  toute  la  duree  du  combat,  le  service  de  sante  devant  etre 
pour  lui  un  auxiliaire  precieux  et  non  une  gene,  meme  momentanee. 

Je  dois  a j outer  que  Monsieur  le  Medecin  General  John  C.  Wyse, 
un  an  plus  tard  s'est  exprime  dans  les  termes  suivants  au  Congres 
de  Lisbon  ne, 

"  In  regard  to  the  stations  of  the  medical  officers,  where  there  is 
but  one,  in  my  opinion,  his  safety  should  be  carefully  conserved,  but 
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when  there  are  more  the  medical  officers  should  move  freely  about  the 
ship  to  any  point  where  emergent  surgery  m.ay  be  demanded." 

Nous  ne  sommes  pas  loin  d'etre  du  meme  avis  et  de  nous  entendre. 

Ce  point  etant  acquis,  divisons  notre  travail,  etablissons  un  som- 
maire  du  sujet  qui  a  ete  mis  a  I'ordre  du  jour  par  les  distingues  or- 
ganisateurs  du  Quinzieme  Congres  d'Hygiene  et  de  Demographie 
auquel  nous  avons  le  grand  honneur  d'assister. 

Les  quatre  chapitres  suivants  seront  successivement  etudies: 

1°.  Doit-il  y  avoir  un  ou  plusieurs  postes  de  pansements;  quels 
emplacements  doivent-ils  occuper? 

2°.  Les  postes  de  pansements  doivent-ils  etre'prevus  des  la  cons- 
truction du  navire  ou  seulement  avant  le  combat  ? 

3°.  De  quel  objet  de  pansements  doivent  etre  pourvus  les  postes  de 
pansements  ? 

4".  Fonctionnement  de  ces  postes.  Utilite  d'enseigner  aux  marins 
la  maniere  de  se  servir  des  pansements  tout  prepares. 

I.    DOIT-IL    y    AVOIR    UN    OU    PLUSIEURS    POSTES    DE    PANSEMENTS:    QUELS 
EMPLACEMENTS  DOIVENT-ILS  OCCUPER? 

Les  flottes  de  combat  des  grandes  puissances  maritimes  ne  sont  plus 
composees  aujourd'hui  que  de  cuirasses,  de  croiseurs- cuirasses  et  de 
puissants  destroyers.  Les  deux  premiers  types  seuls  entreront  en 
ligne  dans  une  bataille  rangee.  Ce  sont  des  navires  bien  proteges 
dans  leurs  oeuvres  vives,  munis  de  tourelles,  de  casemates,  de  block- 
haus. 

Comment  ces  machines  de  guerre  se  presenteront-elles  au  combat'^ 

Le  cuirasse  entrant  en  lutte  est  un  navire  dont  les  oeuvres  mortes 
•^ont  inhabitees ;  tous  les  combattants  sont  a  I'abri  derriere  d'epaisses 
murailles  d'acier.  Le  commandant  et  ses  auxiliaires  sont  enfermes 
dans  le  blockhaus,  cerveau  du  navire,  citadelle  elevee,  dominant  le 
pont,  decouvrant  au  loin  I'horizon. 

Les  canonniers  se  tiennent  a  leurs  pieces,  c'est-a-dire,  dans  les 
tourelles,  dans  les  casemates  d'ou  emerge  seulement  la  volee  des 
canons  qui  doivent  porter  la  destruction  et  le  feu  sur  les  navires 
ennemis. 

Les  mecaniciens,  les  chauflFeurs  habitent  les  machines,  les  chauffe- 
ries,  vision  de  I'enfer  du  Dante  lorsque  le  navire  marche  a  toute  puis- 
sance; tous  ces  organes  sont  proteges  par  les  ponts  cuirasses.  Enfin, 
dans  I'entrepont  cellulaire  les  fusiliers,  les  gabiers,  attendent  que  le 
commandant  les  appelle  sur  le  pont. 

Ainsi  done  sur  un  cuirasse  pret  au  combat,  nous  trouvons  les  com- 
battants enfermes  dans  de  veritables  tours,  formant  comme  autant  de 
cellules,  separees  les  unes  des  autres  par  des  espaces  vides,  reliees  entre 
elles  par  des  appareils  de  transmission. 
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A  ces  combattants  dissemines  dans  toutes  les  parties  proteges  c- 
navire,  il  faut  assurer  des  soins  medicaux,  le  projectile  pouvaL 
trouver  le  defaut  de  la  cuirasse  et  envahir,  au  moins  par  ses  eclats,  l 
compartiment  momentanement  surpeuple  de  defenseurs.     Comment 
assurer  ces  secours?     Evidemment  par  I'installation  de  postes  de 
pansements.    Disons  tout  de  suite,  et  cela  ne  se  discute  plus  aujour- 
d'hui,  "  II  doit  y  avoir  plusieurs  '  dressing  stations.' "     Mais  tous 
n'aurons  pas  la  meme  importance.    Nous  aurons  comme  dans  I'arm^e, 
le  service  de  I'avant  qui  sera  rudimentaire,  simple  secours  d'urgence. 

Au  contraire,  le  service  de  sante  de  I'arriere  plus  important,  plus 
complet,  possedera  des  installations  qui  ne  pourraient  pas  etre  rea- 
lisees  sur  la  ligne  de  feu. 

A  ces  hommes  que  les  progres  de  I'architecture  navale,  les  neces- 
sites  de  la  guerre,  obligent  a  combattre  dans  des  compartiments  bien 
proteges,  nous  ne  pouvons  pas  songer  un  seul  instant  a  offrir  comme 
postes  de  secours,  des  locaux  qui  seraient  moins  a  I'abri  des  coups  de 
I'ennemi  que  leurs  postes  de  combat.  II  ne  nous  appartient  pas,  une 
fois  blesses,  de  les  deposer  meme  momentanement  dans  les  oeuvres 
mortes  du  navire,  qui,  des  les  premiers  obus,  peuvent  etre  labour^es 
sinon  detruites.    Ou  done  etablir  nos  postes  de  pansements? 

II  existe  aujourd'hui  sur  tous  les  grands  navires  cuirasses,  les  seuls 
que  nous  ayions  a  considerer,  un  etage,  qu'on  appelle  entrepont  cel- 
lulaire,  compris  entre  les  deux  ponts  cuirasses  et  protege  sur  les  cotes 
par  la  cuirasse  elle-meme.  Get  etage  dont  le  tiers  superieur  est  au- 
dessus  de  la  ligne  de  flottaison,  se  trouve  a  peu  pres  a  egale  distance 
du  pont  et  des  fonds  du  navire. 

C'est  dans  cette  longue  cellule,  elle-meme  plusieurs  fois  divis^e, 
que  sur  les  navires  de  guerre  francais,  et  dans  bon  nombre  de  marines 
etrangeres,  est  installe  I'hopital  de  combat,  que  nous  pouvons  aussi 
appeler  service  de  sante  de  I'arriere  ou  poste  principal  de  pansements. 

Beaucoup  de  nos  navires  possedent  meme  deux  postes  de  I'espece; 
I'un  a  I'arriere,  le  plus  important,  celui  oil  doit  se  tenir  le  chef  du 
service  de  sante  pendant  le  combat;  I'autre  a  I'avant,  en  general  plus 
petit,  qui  est  le  poste  de  combat  du  medecin  en  sous  ordre. 

Nous  voila  loin  des  anciens  postes  de  pansements  repousses  dans 
les  fonds  du  navire  oii  les  blesses  espagnols  refusaient  de  se  laisser 
descendre. 

Le  service  de  sante  est  remonte  de  la  cale  vers  le  milieu  du  cuirasse, 
il  n'est  plus  bien  loin  de  la  ligne  de  feu,  son  materiel  est  a  I'abri,  les 
blesses  qu'on  descendra  des  etages  superieurs  pendant  une  accalmie 
ou  au  cours  de  la  lutte  trouveront  bonne  protection  contre  de  nou- 
veaux  coups. 

L'hopital  de  combat  du  cuirasse  russe  Cesareioitch  construit  aux 
forges  et  chantiers  de  La  Seyne,  a  ete  decrit  par  Fontan  en  1904 
comme  le  modele  du  genre.     II  est  situe  a  I'arriere  du  navire  dans 
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-nlitrepont  cellulaire.  Get  etage  est  en  general  facilement  accessible; 
de  nombreiises  echelles,  des  panneaux  le  font  communiquer  avec  les 
parties  superieures  et  les  fonds  du  navire. 

Voila  pour  le  service  de  sante  de  I'arriere.  Voyons  maintenant  les 
postes  de  secours  de  premiere  ligne.  De  nombreux  ecrivains  mari- 
times  ont  vante  certains  locaux  du  batiment  situes  dans  I'entrepont 
principal  (etage  immediatement  au-dessus  de  I'entrepont  cellulaire), 
proteges  soit  par  le  relevement  de  la  cuirasse,  soit  par  deux  casemates 
ou  deux  tourelles  opposees,  mais  nullement  defendus  contre  les  coups 
obliques  ou  contre  le  tir  plongeant.  Ces  postes  semblent  avoir  fait 
faillite  apres  les  enseignements  des  dernieres  guerres  maritimes. 
(Combat  du  Yalou,  etc.) 

Aucune  partie  du  navire,  au-dessus  de  I'entrepont  cellulaire,  qui 
n'est  pas  un  blockhaus,  une  tourelle,  une  casemate,  n'est  a  I'abri  des 
coups  de  I'ennemi.  A  tout  instant,  elle  pent  etre  balayee  sinon 
detruite  par  les  projectiles.  Pourquoi  vouloir  des  lors  en  faire  des 
postes  de  secours  ou  blesses  et  medecins  ne  tarderaient  pas  a  etre 
disperses  par  la  mitraille !  Pourquoi  s'obstiner  a  y  mettre  des  blesses 
qui  y  seront  moins  a  I'abri  que  dans  leurs  postes  de  combat ! 

C'est  plus  avant  encore  qu'il  faut  porter  les  postes  de  premiers 
pansements;  c'est  dans  les  fortins  meme  oil  se  trouvent  les  combat- 
tants  qu'ils  doivent  etre  installes.  Par  consequent,  les  tourelles,  les 
casemates,  les  blockhaus  deviendront  autant  de  petits  postes  de 
secours;  ils  seront  approvisionnes  en  eau  distillee  pour  etancher  la 
soif  des  blesses,  en  pansements  tout  prepares  de  differentes  grandeurs 
pour  mettre  rapidement  une  blessure  a  I'abri  de  I'infection  en  at- 
tendant qu'une  accalmie  dans  la  lutte  permett©  aux  blesses  de  des- 
cendre  aux  hopitaux  de  combat. 

Avec  cette  conception  d'un  petit  poste  de  secours  etabli  dans  le 
local  meme  des  combattants,  il  est  necessaire,  indispensable,  que 
chaque  homme  sache  appliquer  sommairement  un  premier  pansement, 
soit  capable  d'etre  son  propre  "^  dresser  "  ou  celui  de  son  voisin. 

Cette  maniere  de  voir  a  ete  adoptee  dans  la  Marine  frangaise.  Les 
hommes  des  tourelles,  casemates,  blockhaus,  rcQoivent  une  instruction 
de  brancardier  visant  surtout  les  premiers  pansements.  La  depeche 
ministerielle  du  9  octobre  1907  a  rendu  reglementaire  a  bord  des 
navires  de  combat,  I'installation  de  boites  a  pansements  tout  prepares 
dans  les  tourelles,  casemates,  blockhaus.  Ces  locaux  devenaient  done 
les  postes  de  pansements  de  premiere  ligne. 

tl.    LES  POSTES  DE  PANSEMENTS  DOIVENT-ILS  ETRE  PREVUS  DES  LA   CONS- 
TRUCTION DU  NAVIRB  ou  SEULEMENT  AU  MOMENT  DU  COMBAT? 

Les  divergences  d'opinions  qui  se  sont  jadis  manifestees  a  ce  sujet, 
deviennent  aujourd'hui  de  plus  en  plus  rares  et  on  pent  dire  que 
I'accord  est  presque  completement  realise  entre  medecins  des  diffe- 
rentes marines. 
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Le  Medecin  General  John  C.  Wyse  de  la  brillante  Marine  ameri- 
caine,  dans  son  tres  interessant  travail  cite  plus  haut  et  public  en  1905, 
parlant  du  poste  des  blesses,  formule  les  conclusions  suivantes :  "  Nous 
ne  pouvons  pas  croire  qu'il  soit  raisonnable  d'insister  pour  avoir  des 
postes  des  blesses  installes  definitivement  sur  les  navires  pendant  leur 
construction,  alors  qu'a  la  mer  ou  pendant  le  combat  ces  postes  ne 
pourraient  peut-etre  pas  fonctionner  par  suite  d'empechements  iin- 
prevus." 

Un  an  plus  tard,  au  Congres  International  de  Lisbonne  ce  distingu6 
medecin  general  etait  moins  affirmatif :  "  In  my  opinion,"  dit-il,  "  it 
'will  be  impossible  to  definitely  fix  station  for  the  wounded  in  ships 
of  war,  while  the  question  of  naval  construction  is  such  a  vexed  ques- 
tion— given  fixed  conditions  this  matter  might  be  solved,  but  it  will  be 
impossible  to  do  so  now." 

Tons  les  auteurs  fran^ais  ou  a  peu  pres  sont  partisans  de  I'hopital 
de  combat  prevu  des  la  construction  sur  les  plans  du  navire. 

Leo,  dans  un  remarquable  article  public  en  mars  1901,  en  arrive  a 
cette  conclusion  que  le  poste  des  blesses  doit  etre  prevue  des  la  cons- 
truction et  adopte  les  prescriptions  du  Conseil  Superieur  des  Travaux 
edictant  que  I'hopital  de  combat  devra  etre  place  a  I'abri  des  projec- 
tiles, suffisamment  ventile,  bien  eclaire  et  le  plus  pres  possible  des 
panneaux  amenant  les  blesses. 

"  Les  medecins  de  la  Marine  s'entendront,"  ecrivait  jadis  le  Dr. 
Auffret,  "  le  jour  ou  marins  et  constructeurs  s'entendront  eux-memes. 
Faites  des  types  de  combat  plus  uni:£ormes,  et  quand  une  decision  a 
ete  prise  en  faveur  des  blesses,  ne  touchez  plus  aux  locaux  designes. 
Pourquoi,"  ajoutait-il,  "  ne  prevoirait-on  pas  dans  le  plan  du  navire 
un  lieu  specialement  affecte  a  cet  usage." 

Couteaud  et  Girard  partagent  egalement  cette  maniere  de  voir. 
Parlant  des  erreurs  a  eviter  pour  I'installation  de  I'hopital  de  comba{, 
ils  ecrivent :  "  Quand  la  construction  d'un  batiment  est  achevee  il  est 
difficile  de  desaffecter  un  local  pour  le  convertir  en  poste  de  blesses." 

Dans  tous  nos  ecrits,  dans  nos  rapports  sur  cette  important^  ques- 
tion, nous  avons  tou jours  defendu  cette  these,  a  savoir  que  I'hopital  de 
combat  devait  etre  prevu  des  la  construction.  Nous  insistions  pour 
qu'il  soit  remonte  des  fonds  ou  les  blesses  ne  veulent  pas  descendre, 
pour  etre  place  plus  a  proximite  des  combattants,  dans  un  local  bien 
protege,  f acilement  accessible ;  en  un  mot  dans  I'entrepont  cellulaire. 

En  Angleterre  le  Dr.  Mark  Beadwell  demandes  pour  I'hopital  de 
combat  un  local  protege  specialement  amenage.  Ses  idees  sont  com- 
pletement  partagees  par  I'Amiral  Sir  Bodwen  Smith  qui  croit  a  la 
necessite  d'avoir  un  local  serieusement  protege. 

Chez  les  Italiens,  le  distingue  Medecin  de  Marine  Philippo  Rho, 
dans  un  article  tres  documente  formule  nettement  les  conclusions 
suivantes : 
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"Les  postes  des  blesses  et  les  passages  devront  etre  etudies  pour 
cliaque  type  de  navire  et  on  choisira  de  preference  de  locaux  bien 
aeres  et  bien  proteges,  s'il  est  possible  par  la  cuirasse.  II  est  a  sou- 
haiter  que  Ton  prescrive  de  comprendre  cette  etude  dans  les  plans  de 
constructions  des  batiments." 

Antonio  Rodriguez  Braga,  de  Lisbonne,  vondrait  que  les  postes  de 
secours  soient  "  etablis  a  peu  de  distance  des  combattants  sur  les 
differents  ponts;  ils  devraient  etre  bien  proteges  de  toutes  parts. 
Mais  ces  postes  seraient  difficiles  a  installer  sur  la  plupart  des 
cuirasses  de  combat.  Cette  impossibilite  cependant  n'existera  plus  si 
dans  la  construction  des  futurs  na vires  de  guerre  on  pense  aussi  bien 
aux  conditions  agressives  et  defensives  du  batiment  qu'a  celles  de 
I'abri  pour  les  combattants,  et  par  consequent  puisque  cet  abri  ne 
pourra  jamais  parvenir  a  I'invulnerabilite,  aux  exigences  du  service 
de  sante  en  combat." 

Le  Medecin  General  Schigemichi-Suzuki,  de  la  Marine  imperials 
japonaise,  qui  a  pris  part  a  toute  la  guerre  navale  avec  la  Russie  en 
qualite  de  medecin  d'escadre,  a  public  un  fort  interessant  rapport  sur 
le  fonctionnement  du  service  de  sante  de  la  Marine  japonaise  pendant 
les  hostilites. 

Pour  cet  officier  general,  I'hopital  de  combat  ideal  devrait  avoir  ete 
prevu  dans  les  plans  du  navire,  etre  situe  au-dessous  de  la  flottaison, 
posseder  un  bon  eclairage,  une  bonne  ventilation  et  etre  muni  des 
moyens  necessaires  pour  y  amener  commodement  les  blesses. 

Comme  je  le  disais  au  debut  de  ce  chapitre,  I'accord  sur  cette  ques- 
tion est  chose  a  peu  pres  realisee  parmi  ceux  qu'elle  interesse.  La 
presqu'unanimite  des  medecins  qui  ont  pris  la  plume  a  ce  sujet,  est 
d'avis  que  I'hopital  de  combat  doit  etre  prevu  des  la  construction. 

Ce  ne  sont  plus  les  fonds  du  navire  oii  les  locaux  sont  prives  d'air, 
ou  la  chaleur  est  extreme,  dont  il  faut  faire  choix.  Sur  les  cuirasses, 
sur  les  croiseurs-cuirasses,  les  ingenieurs  des  constructions  navales, 
les  officiers  de  marine,  sont  avec  nous  pour  declarer  que  les  hopitaux 
de  combat  doivent  etre  prevus  dans  I'entrepont  cellulaire. 

Cette  conception  a  ete  sagement  realisee  dans  la  Marine  fran^aise 
par  I'instruction  du  Sous-Secr6taire  d'Etat  en  date  du  18  fevrier  1910, 

L'Article  XII  de  cette  instruction  edicte : 

A  I'avant  et  k  I'arriere,  5.  I'abri  du  pont  cuirass§ '  sont  dispos€es  deux  salles 
d'operations  destinees  aux  pansements  compliqu^s  et  aux  interventions  graves 
pendant  le  combat. 

Ces  deux  salles  ont  la  dimension  de  la  salle  d'operations  du  temps  de  paix 
augmentee  comme  il  convient  pour  le  logement  de  I'armoire  et  du  lavabo ;  elles 
sont  instances  comme  la  salle  d'op<^rations  du  temps  de  paix  (carrelage,  cimen- 
tage,  dalots)  et  sont  pourvues  d'une  ventilation  artificielle  4nergique  (dix 
renouvellements  9,  I'heure)  pour  permettre  au  besoin  I'usage  du  chloroforme; 
mais  elles  ne  sont  pas  chauff^es. 
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Autant  que  possible,  les  salles  d'op^rations  prot6g6es  sont  plac^es  dans  I'axe 
du  navire  avec  une  porte  de  0.90  de  chaque  c6t6  de  mani^re  qu'on  puisse  y 
Introduire  par  un  bord  un  cadre  portant  un  bless6,  et  ^vacuer  ce  bless§  sur  les 
coursives  protegees  une  fois  le  pansement  eCfectue. 

Les  blesses  pauses  seront  4vacu#s  dans  les  soutes  situees  au  voisinage  des 
salles  d'op^rations,  sans  qu'il  soit  n^cessaire  de  faire  aucune  installation 
sp6ciale  dans  ces  soutes. 

III.     DE    QUELS     OBJETS     DE     PANSEMENTS    DOIVENT    ETRE     POURVUS     UES 
POSTES   DE   PANSEMENTS? 

Tout  d'abord,  etablissons  une  distinction  entre  les  postes  de  secours 
de  I'avant  et  les  hopitaux  de  combat. 

Les  postes  de  secours  de  I'avant,  devront  le  plus  souvent  assurer  les 
premiers  soins,  les  premiers  pansements  aux  hommes  qui  seront 
atteints  dans  les  casemates  ou  les  tourelles,  presque  toujours  par  des 
eclats  d'obus. 

Comment  done  secourir  les  blesses  tombes  a  leurs  postes  de  combat  ? 

Avant  de  trancher  la  question,  examinons  ce  que  nous  enseigne  la 
pratique  des  champs  de  bataille  et  profitons  de  1 'experience  acquise 
soit  sur  terre  soit  sur  mer,  pour  doter  nos  postes  de  secours  de  panse- 
ments pratiques,  rapides  et  propres,  en  nous  rappelant  que  le  precepte 
de  Volkmann :  "  Le  premier  pansement  tranche  le  sort  du  malade  et 
decide  de  la  marche  ulterieure  de  la  plaie,"  est  toujours  vrai. 

Depuis  1892,  epoque  a  laquelle  il  nous  fut  donne  d'assister  a  des 
combats  meurtriers  sur  terre  pendant  la  belle  campagne  du  Dahomey, 
la  question  du  premier  pansement  sur  le  champ  de  bataille  a  toujours 
ete  I'objet  de  nos  preoccupations. 

Au  cours  de  cette  expedition  je  confectionnais  avant  le  combat  des 
pansements  tout  prepares  avec  les  objets  qui  se  trouvaient  epars  dans 
les  cantines  medicales.  II  n'y  avait  done  plus  sous  le  feu  de 
I'ennemi  a  se  preoccuper  de  rechercher  les  elements  constitutifs  d'un 
pansement. 

Les  pansements  prepares  a  I'avance  etaient  appliques  sur  les  plaies 
avec  une  tres  grande  facilite:  un  gros  blesse  prenait  cinq  a  six  mi- 
nutes, un  blesse  leger  de  deux  a  trois  minutes.  Les  hommes  atteints 
par  le  feu  de  I'ennemi  etaient  toujours  panses  quand  il  fallait  re- 
prendre  la  marche  en  avant. 

Heureux  des  resultats  que  j'avais  obtenus  dans  une  guerre  ou  les 
blesses  furent  tres  nombreux,  je  fis  tous  mes  efforts  pour  en  faire 
beneficier  la  Marine,  et  le  22  Janvier  1903,  j'eus  la  tres  grande  satis- 
faction de  voir  rendus  reglementaires  sur  les  navires  de  guerre  les 
pansements  tout  prepares  tels  que  je  les  proposals,  c'est-a-dire  de  troi"? 
grandeurs  differentes. 

Au  cours  d'une  session  du  Congres  International  de  Medecine  tenu 
a  Lisbonne  en  1906,  j'ai  eu  I'honneur  de  developper  la  question  des 
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pansements  tout  prepares  pour  le  temps  de  paix  et  surtout  pour  le 
temps  de  guerre  dans  la  Marine  frangaise. 

Cette  idee  germee  en  France  a  fait  de  rapides  progres  aussi  bien 
chez  nous  qu'a  I'etranger.  Dans  son  rapport  d'inspection  generale 
pour  I'annee  1905,  le  Dro'Leo,  medecin  en  chef  de  I'escadre  du  nord, 
citant  1 'opinion  des  medecins  places  sous  ses  ordres.  s'exprime  ainsi : 

Le  Dr.  Bellot  r§sume  I'opinion  generale  dans  les  tennes  suivants;  c'est  dans 
le  cas  oH  Ton  aura  le  temps  de  s'occuper  de  la  blessure  avant  le  transport  du 
bless§  que  la  superiority  du  pansement  tout  prgpar§  apparaltra  avec  le  plus 
d'Svidence;  mais,  elle  n'en  sera  pas  moins  reelle  lorsque  le  pansement  aura  &t& 
diff6r#  jusqu'a  I'arrivee  au  poste  des  blesses.  L'existence  de  trois  types  de 
pansements — grands,  moyens  et  petits — permet  de  pourvoir  h  presque  tons  les 
traumatismes,  quelles  que  soient  leurs  dimensions.  On  fivitera  avec  ces  panse- 
ments tout  prepares  les  pertes  de  temps,  les  gaspillages,  sans  parler  des  souil- 
lures  inevitables  qui  atteindraient  les  paquets  de  gaze  ou  de  coton  dSfalts  d, 
I'avance. 

Le  Dr.  Gorron  du  Henri  IV  declarait  qu'en  cas  de  combat  les  panse- 
ments tout  prepares  (systeme  Barthelemy)  rendront  des  services 
signales  et  que  dans  les  compagnies  de  debarquement  ils  ont  une 
superiorite  evidente,  car  its  permettent  au  medecin,  sans  avoir  a 
deballer  tout  son  sac,  de  pouvoir  proceder  a  un  pansement  excellent 
n'importe  oil,  meme  sur  le  bord  d'une  route. 

Les  Medecins  de  la  Marine  Averous  et  Brunet  qui  ont  pris  part 
aux  tragiques  et  sanglantes  journees  de  Casablanca  des  5,  6,  et  7 
aout  1907,  au  cours  desquelles  la  Marine  ajouta  une  page  de  plus  h. 
ses  glorieuses  annales,  s'expriment  ainsi  dans  leur  si  interessant  rap- 
port, a  propos  de  nombreux  blesses  qu'ils  eurent  a  soigner. 

C'est  alors  qu'apparut  I'utilite  des  pansements  tout  prepares  de  divers  types 
d*»  Monsieur  le  Medecin  Principal  Barthelemy.  Ne  prgvoyant  aucunement  une 
action  ofifensive,  nous  n'avions  rien  emporte  de  plus  que  le  sac  d'ambulance. 
II  ne  fallait  pas  souger  k  attendre  qu'on  put  aller  chercher  de  I'eau,  qu'on  la  flit 
bouillir,  qu'on  eut  des  recipients  convenables  pour  preparer  des  solutions,  qu'on 
eut  les  moyens  de  s'antiseptiser  les  mains,  de  preparer  le  champ  operatoire  ou 
de  tailler  des  pieces  de  coton.  Trois  mesures  s'imposaient  avec  une  urgence 
immediate:  proteger  la  blessure,  la  mettre  dans  des  conditions  permettant 
d'attendre  proprement  I'intervention,  calmer  les  souflErances. 

Grace  aux  pansements  tout  prepares  contenus  dans  le  sac,  en  quelques  ins- 
tants les  deux  premiers  desiderata  furent  remplis  sur  le  champ. 

Et  plus  loin  ils  ajoutent: 

I^s  nouveaux  pansements  aseptiques  tout  prepares  de  nos  coffres  sont  par- 
faits  a  tous  les  points  de  vue ;  les  blesses  de  Casablanca  en  ont  retire  un  benefice 
peremptoire;  tous  ont  gueri  sans  suppuration  dans  notre  ambulance  oil  tout 
etait  improvise,  oil  nous  etions  loin  d'avoir  I'entourage  auquel  nous  sommes 
habitues  dans  nos  salles  d'operations  et  oil  I'encombrement  etait  relativement 
considerable. 

En  cas  de  combat  a  bord,  les  memes  resultats  sont  done  a  prevoir. 

En  France  les  navires  de  guerre  n'ont  pas  ete  seuls  a  adopter  les 
pansements  tout  prepares.    La  marine  marchande  les  a  rendus  regie- 
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mentaires  pour  ses  coffres  a  pansements,  et  I'armee  les  a  compris  dans 
les  objets  de  pansements  du  temps  de  guerre. 

A  I'etranger  Pidee  n'est  point  restee  sterile.  N'avons-nous  pas  lu  en 
1905  dans  le  rapport  du  Medecin  General  Schigemichi-Suzuki  que  les 
medecins  de  la  flotte  japonaise  s'etaient  servis  au  debut  des  hostilites 
de  petits  paquets  de  pansements,  et  que  les  ayant  trouves  trop  petits 
le  medecin  d'escadre  avait  ecrit  au  quartier  general  pour  en  avoir  de 
plus  volumineux  pour  les  gros  traumatismes  causes  par  I'artillerie. 

La  Marine  hollandaise  a  adopte  vers  1905  des  pansements  tout 
prepares  de  Utermolhen.  Ces  pansements  consistent  en  une  com- 
presse  de  gaze,  une  couche  de  ouate  comprimee  et  de  deux  bandes 
fixees  a  la  compresse.  Le  tout  est  plie  de  f  a<jon  qu'on  ne  touche  pas  a 
la  partie  que  sera  en  contact  avec  la  plaie.  Ces  pansements  de  quatre 
dimensions  sont  contenus  dans  des  boites  en  ferblanc  placees  dans  les 
differents  postes  de  secours  pendant  le  combat.  La  distribution  a 
bord  des  cuirasses  est  de  50  pour  cent  de  I'equipage. 

Le  Dr.  J.  C.  Wyse,  que  nous  avons  deja  eu  I'honneur  de  citer 
plusieurs  fois,  a  annonce  au  Congres  de  Lisbonne,  en  1906,  qu'une 
Commission  d'Officiers  de  I'Armee  et  de  la  Marine  Americaines  avait 
ete  recemment  nommee  pour  etudier  la  question  du  premier  pansement 
et  que  cette  commission,  dont  le  rapport  n'avait  pas  encore  6te  public, 
recommandait  des  pansements  tout  prepares  nombreux  pour  les 
petites  et  les  larges  blessures. 

L'annee  derniere  j'ai  eu  le  plaisir  de  me  rencontrer  dans  des  fetes 
officielles,  mais  non  moins  cordiales,  avec  le  distingue  Dr.  Miranda, 
medecin  de  la  belle  escadre  italienne  qui  etait  venue  a  Bizerte  saluer 
le  President  de  la  Republique  Frangaise.  Ce  tres  aimable  confrere, 
dans  une  charmante  causerie,  m'a  appris  que  les  navires  de  guerre 
italiens  etaient  tous  munis  de  pansements  tout  prepares  exactement 
semblables  a  ceux  qui  sont  reglementaires  dans  la  Marine  frangaise. 

Apres  ce  que  nous  venons  d'exposer,  il  est  permis  d'affirmer  que  le 
pansement  tout  prepare  constitue  actuellement  le  pansement  de  clioix 
du  champ  de  bataille.  Lui  seul  permet  de  panser  rapidement  un 
blesse;  il  evite  les  longs  preparatifs  d'un  pansement  ordinaire,  les 
souillures  des  paquets  de  coton,  de  gaze  etc. ;  il  supprime  le  gaspillage 
inevitable. 

Les  pansements  tout  prepares  ont  deja  regu  avec  plein  succes  le 
bapteme  du  feu.  Averous  et  Brunet  ne  nous  disent-ils  pas  qu'ils  ont 
merveilleusement  reussi  a  guerir  les  blesses  de  Casablanca. 

Ne  sont-ils  pas  tout  naturellement  designes  pour  const ituer 
I'approvisionnement  des  postes  de  secours  de  premiere  ligne. 

Les  tourelles,  les  casemates,  les  blockhaus  seront  done  munis  pour 
ie  combat:  (1)  De  pansements  tout  prepares;  (2)  d'eau  distilles  pour 
etancher  la  soif  des  blesses;  (3)  d'une  paire  de  forts  ciseaux  pour 
couper  au  besoin  les  vetements;  (4)  de  quoi  arreter  les  hemorragies. 
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Dans  ces  differents  locaiix,  le  reglement  de  la  Marine  frangaise 
exige  qu'il  y  ait  au  moment  du  combat:  (1)  Des  bidons  d'eau  distillee; 
(2)  une  musette  a  pansements  comprenant  quelques  pansements  tout 
prepares,  une  paire  de  forts  ciseaux,  deux  lacs  en  treillis;  (3)  des 
boites  metalliques  renfermant  quatre  pansements  tout  prepares  type 
moyen. 

Ces  boites  sont  delivrees  a  raison  de  deux  pour  chaque  tourelle  et 
chaque  casemate,  et  de  quatre  pour  le  blockhaus. 

De  quel  materiel  doivent  etre  munis  les  hopitaux  de  combat? 

Ces  formations  sanitaires  situees  dans  I'entrepont  cellulaire,  a  I'abri 
des  coups  de  I'ennemi,  sont  evidemment  des  organismes  plus  com- 
pliquees  que  les  postes  de  secours  de  premiere  ligne. 

Les  medecins  qui  y  seront  attaches  devront  pouvoir  appliquer  de 
rapides  pansements  aux  blesses  qui  viendront  les  reclamer  au  cours 
de  la  lutte,  pratiquer  des  operations  d'extreme  urgence  pendant  les 
pauses  ou  les  accalmies  de  combat,  proceder  a  des  pansements  com- 
pliques  sur  les  hommes  gravement  atteints.  Pour  ces  besoins  multi- 
ples, n'apparait-il  des  maintemant  que  le  pansement  tout  prepare 
doive  encore  jouer  un  role  preponderant  dans  les  hopitaux  de  combat? 

Je  ne  puis  mieux  faire  que  d'enumerer  le  materiel  chirurgical 
alloue  par  I'instruction  du  Sous-Secretaire  d'Etat  en  date  du  18 
fevrier  1910  aux  salles  d'operations  protegees  des  grands  navires  de 
guerre  frangais.  Ces  salles  d'operations  prevues  des  la  construction 
du  navire  sont  au  nombre  de  deux.  Tune  a  I'avant,  I'autre  a  I'arriere 
dans  I'entrepont  cellulaire. 

Elles  comportent  chacune  un  lavabo  a  une  cuvette  et  une  armoire 
pour  le  linge  et  le  materiel  de  pharmacie.  Elles  comportent  chacune 
deux  lampes  fixes  de  30  bougies.  Elles  ne  regoivent  en  temps  de  paix 
aucun  appareil  du  service  medical,  mais  elles  cojnportent  les  disposi- 
tifs  necessaires  (prises  de  courant,  tuyautage,  etc.)  pour  qu'on  puisse 
y  installer  avant  le  combat  les  appareils  places  en  temps  de  paix 
dans  les  locaux  hospitaliers  non  proteges  ou  en  soute,  savoir  (Prove- 
nant  de  la  salle  d'operations  non  protegee)  : 

SALLE   d'operations    PROTEgEe   AVANT. 

Le  sterilisateur  eleetrique; 

Une  table  k  operations  syst^me  Auffret ; 

Une  table  etagere  metallique  k  paqsements  systeme  Anffret : 

Un  lavabo  il  p^dales ; 

Deux  reflecteurs  de  30  bougies; 

Une  lampe  a  huile  provenant  de  la  timonerie. 

SALLE   d'operations    PROTEgEe    ARBi6rE. 

Le  bain-marie  de  la  salle  de  visite; 

Une  table  9.  operations  embarquge  au  moment  de  la  mobilisation ; 

Le  table  6tag6re  metallikue  a  pansements  de  la  salle  de  visite; 
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Le  lavabo  k  p6dales  de  la  salle  de  visite; 

Deux  r^flecteurs  de  30  bougies  (emprunt^s  aux  autres  services  du  bord) ; 
Une  lampe  a  huile  emprunt^e  3,  la  timonerie ; 

Les  coflfres  a  niMicanients  de  la  salle  de  visite  seront  places  avant  le  combat ; 
dans  la  soute  du  service  sanitaire  ou  au  besoin  dans  une  coursive. 

Voila  pour  le  materiel  chirurgical  d'applique.  Voyons  maintenant 
la  question  des  pansements: 

Au  moment  de  la  mobilisation,  un  cuirassg  ou  un  croiseur-cuirasse  dispose, 
en  dehors  des  objets  de  pansements  ordinaires,  de  658  pansements  tout  pr6par§s 
de  diflffirentes  grandeurs,  calcul6es  comme  11  suit :  Type  grand,  113 ;  type  moyen, 
318;  type  petit,  227. 

Respectable  total,  plus  que  suffisant  m€me  pour  une  guerre  des  plus  meur- 
triSres. 

Dans  la  Marine  le  pansement  tout  prepare  de  differentes  grandeurs 
est  done  actuellement  le  pansement  de  choix,  soit  pour  les  postes  de 
secours  de  premiere  ligne,  soit  pour  les  hopitaux  de  combat. 

IV.    FONCTIONNEMENT  DES  POSTES  DE  PANSEMENTS. ^UTILITE  d'eNSIGNER 

AUX     HOMMES    LA     MANIERE    DE     SE    SERVIR    DES     PANSEMENTS     TOUT 
PREPARES. 

Nous  avons  vu  dans  I'un  des  chapitres  precedents  qu'au  moment  ou 
le  combat  s'engage,  les  oeuvres  mortes  du  navires  sont  inhabitees,  les 
combattants  etant  enfermes  dans  les  blockhaus,  tourelles  et  casemates, 
tandis  que  les  medecins  et  leurs  aides  occupent  les  hopitaux  de  combat 
dans  I'entrepont  cellulaire. 

Blockhaus  et  tourelles  foumiront  tres  probablement  les  premiers 
blesses,  atteints  par  des  eclats  d'obus  qui  penetreront  par  les  rares 
ouvertures  percees  dans  les  murailles  d'acier. 

Les  hommes  occupant  ces  reduits  ont  a  leur  disposition  des  panse- 
ments de  premiere  urgence.  Tout  blesse,  s'il  n'est  pas  trop  gravement 
atteint,  se  retirera  dans  un  coin  et  du  mieux  possible,  appliquera  sur 
sa  plaie  un  pansement  tout  prepare. 

Si  la  blessure  siege  sur  une  region  qu'il  ne  peut  atteindre,  ou  si  elle 
est  trop  grave,  un  des  hommes  de  la  tourelle  lui  portera  rapidement 
secours  et  reprendra  aussitot  apres  son  poste  de  combat. 

Au  cours  de  la  lutte,  il  peut  arriver  que  I'explosion  d'un  projectile 
allume  un  ihcendie  d'importance  dans  I'un  des  entreponts.  L'equipe 
d'incendie,  j  usque  la  tenue  en  reserve  sous  cuirasse,  recevra  probable- 
ment I'ordre  de  venir  combattre  les  progres  du  feu.  Pendant  cette 
manoeuvre,  l'equipe  est  expose  a  avoir  des  blesses  ou  des  hommes  in- 
toxiques  par  les  gaz  deleteres;  les  uns  et  les  autres  seront  immediate- 
ment  descendus  aux  hopitaux  de  combat  par  leurs  camarades  ou  des 
brancardiers  appeles  d'urgence. 

Ces  formations  sanitaires  qui  pivotent  autour  des  salles  d'opera- 
tions  protegees  disposeront  d'un  local  ou  les  graves  blesses  attendront 
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leur  tour  pour  etre  transportes  sur  la  table  d'operations.  Tout  a 
cote  une  installation  sommaire  permetra  a  un  infirmier  de  panser 
rapidement  les  hommes  legerement  atteints. 

Les  gros  blesses  introduits  dans  la  salle  d'operations,  apres  avoir 
ete  operes  (en  cas  d'extreme  urgence)  et  surtout  pauses,  seront 
evacues  sur  les  soutes  et  les  coursives  voisines ;  des  matelas,  des  lits  y 
auront  ete  prepares  a  I'avance  pour  les  recevoir. 

La  lutte  continue,  les  blesses  deviennent  plus  nombreux  dans  les 
tourelles,  les  casemates;  puis  I'ennemi  s'eloigne;  pour  differentes  rai- 
sons  le  feu  se  ralentit  sensiblement.  A  cet  instant  le  commandant, 
tou jours  tenu  au  courant  des  gros  incidents  qui  se  seront  produits 
dans  les  divers  compartiments  blindes,  donne  I'ordre  d'evacuer  les 
blesses  sur  les  hopitaux  de  combat. 

Aussitot  le  medecin  en  sous-ordre^  les  infirmiers,  les  brancardiers, 
munis  des  moyens  de  transport  disponibles,  se  portent  la  ou  leur 
presence  est  necessaire.  Avec  toute  la  rapidite  voulue,  ils  degagent  les 
blesses,  les  chargent  et  les  transportent  soit  a  I'hopital  de  combat 
avant,  soit  a  celui  de  I'arriere,  selon  leur  proximite,  selon  surtout  les 
echelles  et  les  panneaux  restes  disponibles. 

Peu  a  peu  I'ordre  s'est  retabli,  les  blesses  ont  ete  remplaces  par  des 
hommes  tenus  en  reserve;  de  nouveau  les  escadres  se  rapprochent,  et 
la  lutte  va  recommencer  plus  acharnee  que  jamais. 

Toujours  sur  ordre  du  commandant,  seul  juge  de  la  situation, 
chacun  a  regagne  son  poste.  Les  hopitaux  de  combat  sont  de  nouveau 
en  pleine  activite.  De  nombreux  blesses  ont  ete  descendus  pendant 
I'accalmie,  les  medecins  pratiquent  maintenant  les  gros  pansements, 
arretent  les  hemorragies,  s'il  y  a  lieu. 

A  une  nouvelle  interruption,  ou  a  la  fin  de  Taction,  grace  aux 
pansements  tout  prepares  qui  ont  permis  d'aller  vite  en  besogne,  le 
terrain  est  deja  bien  deblaye,  et  les  victimes  sont  dans  de  bonnes  con- 
ditions pour  attendre  des  soins  ulterieurs  plus  compliques  qui  ne 
pourront  etre  donnes  que  lorsque  le  calme  sera  completement  revenu. 

Mais,  pour  arriver  a  cet  heureux  resultat,  il  est  absolument  indis- 
pensable que  tout  homme  occupant  un  poste  dans  une  tourelle,  une 
casemate  ou  un  blockhaus,  soit  capable  de  donner  les  premiers  soins  a 
un  blesse.  Ce  n'est  point  la  une  instruction  supplementaire  bien 
compliquee ;  donner  a  boire,  appliquer  aussi  proprement  que  possible 
un  pansement  tout  prepare,  ne  constituent  pas  des  operations  au- 
dessus  de  I'intelligence  de  nos  hommes.  C'est  done  des  le  temps  de 
paix  que  les  medecins  embarques  doivent  donner  cette  instruction 
elementaire  aux  equipages.  Les  marins  seront  particulierement  en- 
traines  a  manipuler  les  pansements  tout  prepares,  a  les  appliquer  sur 
des  blesses  fictifs,  en  se  rapprochant  autant  que  possible  des  conditions 
du  temps  de  guerre. 
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Chacun  possedera  im  manuel  du  brancardier.  Des  recompenses, 
des  points  supplementaires  pour  I'avancement  stimuleront  leiir  zele. 
Les  resultats  que  I'on  peut  obtenir  sont  excellents;  j'ai  pu  m'en  rendre 
compte  sur  certaines  grosses  unites,  ou  comme  medecin-major,  j'etais 
charge  de  I'instruction  des  brancardiers. 

Transport  des  Messes. — Je  serai  bref  sur  le  transport  des  blesses, 
cette  question  ayant  ete  mise  en  discussion  dans  le  programme  du 
congres  et  devant,  par  consequent,  etre  traitee  a  part.  J'en  dirai 
cependant  quelques  mots  qui  completeront  mon  sujet. 

Pour  evacuer  rapidement  une  tourelle  ou  un  blockhaus  encombre 
de  blesses,  pour  que  ces  locaux  soient  completement  degages  lorsque  le 
canon  reprendra  ses  droits,  il  nous  faut  des  moyens  de  transport 
simples  et  pratiques. 

Les  puissances  maritimes  ont  toutes  adoptees  des  appareils  pre- 
sentant  des  avantages  et  des  inconvenients. 

En  France  nous  possedons  le  brancard  a  compas  modele  le  I'armee, 
le  ha  mac  Guezennec  et  la  gouttiere  AufFret. 

Le  brancard  est  inutilisable  a  bord  sauf  en  direction  horizontale,  ce 
qui  constitue  tout-a-fait  I'exception.  On  doit  done  le  reserver  pour 
les  compagnies  de  debarquement,  oii  les  equipages  se  trouvant  dans 
les  conditions  des  troupes  a  terre,  il  peut  rendre  d'utiles  services  pour 
le  transport  des  blesses. 

Le  hamac  Guezennec  a  ete  trop  souvent  decrit  pour  que  je  repete 
ici  sa  description.  II  est  commode  par  ce  qu'il  passe  partout,  mais 
I'installation  d'un  blesse  y  est  longue  et  un  fracture  ne  s'y  trouve  pas 
a  son  aise,  au  contraire.  Appareil  de  fortune,  il  est  appele  a  dis- 
paraitre. 

Reste  la  gouttiere  Auffret  qui,  a  notre  avis  est  I'instrument  de  choix. 
C'est  un  appareil  dit  Fontan,  capable  d'etre  apporte  pres  du  blesse, 
de  le  recevoir  bien  soutemi,  accore,  afin  qu'il  puisse,  fracture  de  la 
tete,  du  femur,  ou  du  bassin,  supporter  le  trajet  presque  saus  souffrir. 

Mais  ces  divers  modes  de  transport  avec  des  appareils  speciaux 
exigent  un  temps  relativement  long,  soit  qu'on  se  serve  des  pan- 
neaux,  soit  qu'on  utilise  les  echelles  pour  I'evacuation  des  blesses  sur 
les  hopitaux  de  combat.  Aussi  doivent-ils  etre  strictement  reserves 
pour  les  hommes  atteints  de  delabrement's  considerables  chez  lesquels 
aucun  autre  moyen  d'evacuation  ne  peut  etre  employe. 

II  est  un  moyen  de  transport  qui  a  ete  tout  particulierement  em- 
ploye dans  les  dernieres  giierres  maritimes,  c'est  le  transport  a  bras. 

Le  regrette  Dr.  Themoin,  medecin  en  chef  de  la  Marine,  apres  une 
etude  tres  documentee  sur  le  fonctionnement  des  services  de  sante 
des  Marines  russe  et  japonaise,  ecrivait  dans  les  archives  de  m^decine 
navale: 

"  Si  I'on  considere  les  moyens  qui  furent  employes  pour  transporter 
les  blesses,  on  ne  peut  manquer  d'etre  frappe  du  fait  suivant,  aussi 
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bien  siir  les  batiments  japonais  pourvus  de  brjancardiers  exerces  et 
d'appareils  perfectionnes,  qu'a  bord  des  navires  riisses,  ou  les  porteiirs 
etaient  a  peu  pres  improvises  et  les  brancards  tres  defectueux,  le 
transport  a  dos  ou  a  bras  fut  presque  exclusivement  adopte." 

Personnellement  je  suis  persuade  que  c'est  la  un  mode  de  transport 
auquel  on  aura  le  plus  souvent  recours  parce  que  pratique  et  rapide. 

Mais,  tout  comme  pour  les  pansements  tout  prepares,  il  est  de  toute 
necessite  que  des  le  temps  de  paix  les  hommes  y  soient  methodique- 
ment  entraines. 

Get  entrainement  portera  surtout:  (1)  Sur  le  transport  a  bras  par 
un  seul  brancardier  (transport  a  dos,  transport  dans  les  bras)  ; 
(2)  sur  le  transport  a  bras  par  deux  brancardiers,  en  position  couchee 
jjour  le  blesse. 

Le  manuel  du  marin  brancardier,  reglementaire  dans  la  marine 
frangaise  depuis  le  1'^'"  mars  1906,  decrit  tout  au  long  ces  procedes. 

Une  utile  gymnastique  consisterait  a  etablir  en  escadre  des  joutes 
de  transport  des  clesses  a  bras. 

Pour  nous  resumer,  disons  que  les  blesses  pouvant  marcher  se 
rendront  seuls,  ou  accompagnes  par  un  brancardier,  a  I'hopital  de 
combat.  Les  blesses  qui  pourront  supporter  le  transport  a  bras  y 
seront  conduits  par  les  brancardiers. 

Seuls,  les  hommes  gravement  atteints,  les  fractures  du  bassin  ou 
des  membres  inferieurs  exigeront  le  secours  de  la  gouttiere  Auffret 
ou  du  hamac  Guezennec. 

C'est  a  dessein  que  je  n'ai  point  parle  des  divers  incidents  qui  pour- 
ront souvenir  soit  dans  les  chaufferies,  soit  dans  les  machines.  Ces 
compartiments  se  trouvant  bien  proteges,  il  sera  toujours  relative- 
nient  aise,  a  toutes  les  phases  de  la  lutte,  de  remonter  aux  hopitaux 
de  combat,  les  blesses  et  les  brules. 

Evacuation  des  blesses — Navires  hojntaux. — Le  canon  s'est  tu;  la 
bataille  navale  est  terminee;  les  deux  adversaires  se  sont  definitive- 
ment  eloignes  avec  des  avaries  plus  ou  moins  graves.  A  bord,  les 
medecins  achevent  leur  ecrasante  besogne.  Sur  certains  batiments 
les  blesses  sont  en  grand  nombre;  des  operations  graves  s'imposent 
pour  quelques-uns  d'entre  eux.  Peut-on  les  tenter  sur  un  navire  qui 
vient  de  se  battre  pendant  plusieurs  heures,  qui  se  prepare  peut-etre 
a  recommencer  le  lendemain?  Que  va-t-on  faire  de  tous  ces  blesses 
devenus  a  Theure  presente  gros  impedimenta  pour  les  commandants? 

Ici,  comme  sur  beaucoup  d'autres  points,  les  necessites  de  la  guerre 
s'allient  avec  les  lois  de  I'humanite. 

Ces  blesses,  il  faut  ceute  que  coute  les  debarquer,  et  tout  naturelle- 
ment  se  j^ose  la  question  des  navires  hopitaux,  question  egalement 
mise  a  I'ordre  du  jour  et  qui,  je  n'en  doute  pas,  sortira  de  ce  congres 
completement  mise  au  point. 
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Deja  en  1906  le  Congres  International  de  Lisbonne  avait  emis  le 
vceii  que  tons  les  Goiivernements  veuillent  bien  s'interesser  aux  na- 
vires  hopitanx,  a  leur  protection  en  temps  de  guerre. 

Le  Vice-Amiral  Paschen,  de  la  marine  allemande,  les  considere 
comme  indispensables  aux  escadres  belligerantes. 

L'Angleterre  est  entree  resolument  dans  cette  voie.  Le  naval  and 
military  records  du  14  fevrier  1912  nous  a  appris  que  I'Amiraute 
avait  decide  une  importante  addition  a  la  flotte  britannique,  la  con- 
struction d'un  navire  liopital  destine  a  recueillir  et  a  soigner  les 
blesses  et  les  naufrages.  Ce  sera  le  premier  batiment  dans  le  monde 
entier  construit  specialement  pour  ce  but.  Muni  de  tous  les  amena- 
gements  desirables,  des  installations  les  plus  modernes,  son  prix  est 
fixe  a  150,000  livres  anglaises.  II  doit  etre  completement  termine  en 
un  an,  I'Amiraute  desirant  que  ce  navire  soit  en  service  passe  ce  delai. 

Messieurs,  j'ai  termine;  comme  je  le  disais  au  debut  de  ma  confe- 
rence, je  n'ai  point  la  pretention  de  clore  definitivement  le  debat. 
Profitant  de  I'experience  et  de  tous  les  enseignements,  mon  ambition 
etait  de  perfectionner  les  postes  de  pansements,  afin  d'assurer  a  tous 
nos  marins  frappes  en  defendant  leur  pavilion,  des  secours  rapides 
et  efficaces.  Mon  pansement  tout  prepare,  ne  sur  le  champ  de  bataille, 
m'y  a  beaucoup  aide. 

Je  me  suis  efforce  a  la  fin  de  chaque  chapitre  de  decrire  les  instal- 
lations, les  progres  qui  avaient  ete  realises  et  reglementes  dans  la 
Marine  frangaise.  Mon  grand  desir  serait,  que  dans  un  grand  con- 
gres comme  celui-ci,  les  representants  des  puissances  maritimes  ap- 
portassent,  pour  une  si  importante  question,  toutes  les  innovations 
rendues  reglement  aires  dans  leur  Marine. 

Oji  aurait  ainsi,  pour  les  installations  des  postes  de  pansements  de 
I'avenir,  un  choix  de  moyens  qui  servirait  d'une  fagon  tres  heureuse 
a  leur  perfectionnement. 

Le  progres  n'est  pas  I'oeuvre  d'un  seul;  il  resulte  de  I'association 
des  efforts  de  la  collectivite,  representee  ici  par  I'ensemble  des  na- 
tions civilisees. 

^  C'est-a-dire  dans  I'entrepont  cellulaire,  encore  appele  premier  faux  pont. 
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SOME  SANITARY  PROBLEMS  ON  HOSPITAL  SHIPS. 

Surg.  E.  M.  Blackwell,  United  States  Navy. 

I.    SANITARY    CONSIDERATIONS    OF    PERSONNEL,. 

1.  On  hospital  ships  there  are  many  sanitary  problems  to  be  met 
and  overcome  that  are  not  found  on  other  ships  of  the  Navy.  The 
hospital  ship  might  be  called  the  clearing  house  for  the  diseases  of 
the  fleet,  as  all  cases  of  any  gravity  are  sent  there,  when  the  ship  is 
with  the  fleet,  and  later  returned  to  their  ships  or  transferred  to  hos- 
pitals on  shore.  So  every  ship  in  the  fleet  has  communication  with 
the  hospital  ship,  and  the  number  of  boats  coming  alongside  and 
patients  and  visitors  coming  aboard  far  exceed  that  of  any  other  ship 
in  the  fleet,  not  excepting  the  flagship.  Consequently  it  is  very  neces- 
sary that  the  ship  be  kept  clean,  sanitary,  and  free  from  infection  to 
keep  the  infection  from  spreading  on  the  ship  itself  and  to  other 
ships. 
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2.  The  crew  being  composed  of  naval  men  and  men  of  the  merchant 
vservice,  with  patients  from  the  various  ships  of  the  fleet,  discipline  is 
not  so  easy  to  administer  and  maintain,  and  sanitary  regulations  are 
harder  to  enforce  than  aboard  a  ship  whose  crew  is  entirely  naval, 
homogeneous,  and  used  to  working  together.  New  men  for  the  mer- 
chant crew  are  constantly  being  shipped  and  discharged  at  short  in- 
tervals. They  come  right  from  civil  life,  and  often  from  insanitary 
surroundings,  such  as  the  slums  near  the  water  fronts  of  large  cities. 
Many  of  them  are  foreigners  and  can  not  speak  English,  are  undis- 
ciplined and  not  used  to  sanitary  living,  and  they  bring  all  kinds  of 
dirty,  vermin-infected  clothes  and  baggage  aboard.  Furthermore,  as 
no  physical  examination  is  required,  they  sometimes  have  infectious 
diseases. 

3.  To  obviate  any  contamination  or  infection,  every  member  of  the 
naval  and  the  merchant  crew  should  be  thoroughly  inspected  on  com- 
ing aboard,  and  isolated,  if  there  is  any  suspicion  of  contagious  dis- 
ease. All  their  clothes  a,nd  other  baggage  should  be  fumigated  before 
being  stowed  away. 

4.  The  crew,  both  naval  and  merchant,  should  be  examined  at  fre- 
quent intervals  for  concealed  venereal  or  other  contagious  or  infec- 
tious diseases. 

5.  Infectious  cases  should  be  kept  on  board  only  when  it  is  imprac- 
ticable to  transfer  them  ashore,  and  they  should  be  sent  ashore  just 
as  soon  as  practicable,  so  as  to  minimize  the  danger  of  the  spread  of 
infection  on  the  ship  and  to  the  fleet.  A  hospital  ship  stationed  at 
the  base  of  operations  should  establish  an  isolation  camp  ashore,  as 
there  would  then  be  less  danger  of  infection  to  the  ship  and  the 
spread  of  infection  to  other  ships  of  the  fleet,  and  patients  have  much 
more  freedom  and  are  much  more  comfortable  and  fare  better  than 
in  the  necessarily  cramped  quarters  aboard  ship. 

II.  sanitary  features  of  wards,  berthing  spaces,  and  other  com- 
partments. 

1.  Wards  generally  should  be  located  as  high  as  practicable  above 
the  water  line,  and  be  light  and  airy,  with  good  natural  ventilation 
supplemented  by  artificial  ventilation.  There  should  not  be,  if  prac- 
ticable, over  30  beds  to  a  ward.  Cots  in  wards  should  be  movable, 
so  the  wards  can  be  entirely  cleared  out  at  times,  and  cots  and  com- 
partments more  easily  cleaned  and  sterilized.  Wards  are  generally 
not  more  than  half  filled  with  patients  and,  at  such  times,  it  would 
add  much  to  the  comfort  of  the  patients  and  to  the  convenience  of 
attendants  if  the  surplus  cots  could  be  removed  from  the  wards,  thus 
giving  more  space,  better  light,  and  freer  ventilation.  A  set  of 
movable  cots  was  devised  and  installed  for  trial  aboard  the  hospital 
ship  Solace,  and  they  fully  demonstrated  their  utility.     Patients  can 
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be  transferred  to  other  wards  or  different  parts  of  the  same  ward  in 
these  cots,  which  can  be  used  as  litters,  and  the  surplus  cots  can  be 
stored  overhead  or  be  taken  out  of  the  wards  entirely.  Wards  should 
not  have  to  be  used  as  passageways  from  one  part  of  the  ship  to 
another,  as  it  is  a  great  annoyance  to  attendants  and  patients  and 
makes  wards  harder  to  keep  clean  and  sanitary  and  free  from  flies 
and  vermin. 

2.  The  isolation  wards  should  be  placed  as  far  aft  as  practicable^ 
and,  as  the  ship  usually  heads  up  to  the  wind  both  at  sea  and  in  port, 
the  effluvia,  emanations,  trash,  refuse,  and  other  sources  of  infection 
from  the  contagious  wards  and  cases  will  be  blown  aft  overboard 
rather  than  over  the  decks  of  the  ship,  as  would  generally  be  the  case 
were  the  wards  located  forward  or  amidships. 

These  wards  should  have  a  sterilizing  plant  of  their  own  or  the 
main  sterilizing  plant  of  the  ship  should  be  very  accessible  to  them. 
There  should  be  5  or  6  wards  for  the  various  classes  of  contagious 
diseases,  ranging  in  capacity  from  3  or  4  to  12  or  15  beds  each.  Each 
ward  should  be  a  separate  unit  in  itself,  not  dependent  upon  anY 
other  ward. 

3.  All  berthing  spaces  should  have  good  natural  and  artificial  ven- 
tilation, and  therefore  should  be  as  high  above  water  as  practicable, 
so  the  ports  can  be  kept  open  as  much  as  possible  when  at  sea. 

4.  All  compartments  should  be  capable  of  being  easily  hermetically 
sealed  for  purposes  of  fumigation,  and  so  arranged  that  they  can  be 
opened  from  the  opposite  sides  without  having  to  enter  the  compart- 
ment after  fumigation;  and  should  have  exhaust  systems  of  ventila- 
tion  which  would  carry  the  fumes  outside  the  ship. 

5.  Large,  light,  and  well-ventilated  recreation  rooms  for  con- 
valescents are  very  necessary,  so  that  these  patients  will  not  be  com-> 
pelled  to  stay  in  the  wards  except  at  night,  thus  lessening  the  annoy- 
ance to  the  bed  patients  and  enabling  the  wards  to  be  kept  cleaner, 
licater,  and  more  sanitary.  There  should  be  large  open  spaces  on 
deck  for  exercise  and  recreation  purposes. 

6.  The  construction  of  the  hospital  department  should  be  plain  and 
simple,  and  cracks,  corners,  angles,  inaccessible  spaces,  and  ornamen- 
tations should  be  avoided,  as  the}'  collect  dust  and  harbor  insects  and 
vermin  and  make  cleanliness  and  proper  sanitation  much  harder  ta 
attain. 

7.  There  should  be  large  open  deck  spaces  for  exercise  and  recrea- 
tion, and  a  well-equipped  gj'mnasium  would  add  materially  to  the 
comfort  and  efficiency  of  the  ship. 

III.   JIACHINERY  FOR  SANITARY  PURPOSES. 

1.  The  dynamos  should  be  of  sufficient  power  to  run  all  the  auxil- 
iary machinery  and  to  light  the  ship  properly.  It  would  obviate  the 
necessity  of  leading  steam  pipes  about  the  ship  for  the  various  ma- 
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chines  and  thus  distributing  wild  heat  to  the  different  compartments. 
It  would  also  obviate  the  nuisance  and  inconvenience  of  having 
leaky  steam  pipes  to  contend  with,  and  would  be  much  more  sanitary. 

2.  The  laundry  facilities  should  be  sufficient  for  the  hospital  depart- 
ment, officers,  and  Hospital  Corps,  as  men  doing  hospital  duty  are 
often  too  busy  to  wash  their  own  clothes  and  keep  them  in  the  condi- 
tion they  should  be  in  when  attending  the  sick. 

3.  Sterilizing  plant  should  be  large  and  convenient  to  laundry  and 
isolation  wards,  and  hospital  linen  should  be  sterilized  before  going 
into  the  laundry.  There  should  be  sterilizers  for  utensils  convenient 
to  wards. 

4.  There  should  be  an  incinerator  centrally  located  for  the  destruc- 
tion of  garbage,  discarded  dressings,  and  trash,  as  the  fireroom  is 
generally  very  inaccessible,  and  is  much  more  insanitar}"  when  used 
for  such  purposes. 

5.  There  should  be  a  central  vacuum  cleaning  plant  connected  with 
all  parts  of  the  ship,  so  the  dust,  dirt,  and  trash  could  be  sucked  up 
and  thrown  overboard,  and  not  stirred  up  on  deck  and  in  the  various 
compartments  to  vitiate  and  contaminate  the  air. 

6.  The  ventilating  system  should  be  installed  with  the  greatest 
rare.  It  should  be  large  enough  to  supply  abundant  fresh  air  when 
everything  is  battened  down  at  sea  in  rough  weather,  and  should 
include  both  supply  and  exhaust  systems. 

7.  Especial  attention  should  be  paid  to  the  extermination  of  flies 
and  vermin.  The  ship  should  be  thoroughly  screened.  Experience 
with  fluoride  of  sodium  on  the  hospital  ship  Solace  has  demonstrated 
that  it  is  probably  the  best  and  cheapest  exterminator  for  roaches  and 
ants. 

8.  Sanitary  scuttle  butts  should  be  placed  in  different  parts  of  ship. 
The  sculleries  should  have  the  most  modern  and  approved  machinery 
for  washing  and  sterilizing  dishes  and  galley  utensils. 

9.  It  would  be  desirable,  if  practicable,  to  have  a  central  fumigat- 
ing apparatus  with  pipes  leading  to  the  various  compartment?.,  so 
they  could  be  fumigated  with  sulphur  or  formalin  w^ithout  tho  in- 
convenience and  danger  of  having  to  put  the  apparatus  into  the 
various  compartments. 

IV.  commissary  department. 

1.  The  commissary  is  probably  the  most  important  single  feature 
aboard  ship,  and  probably  upon  no  one  thing  does  the  success  and  effi- 
ciency of  the  ship  depend  so  much  as  upon  a  sanitary,  well-organized, 
and  efficient  conunissary  department.  The  personnel  of  the  commis- 
sary department  should  consist  of  enlisted  men  of  the  Navy  rather 
than  merchantmen. 
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2.  The  galleys  and  pantries  should  be  centrally  and  conveniently 
located,  and  should  be  kept  scrupulously  clean  and  sanitary,  as  all 
are  fed  from  these  compartments,  and  infection  is  more  liable  to 
spread  from  these  than  any  other  source.  Hospital  galleys  should 
be  separate  from  crew's  allej'^s,  and  supplemented  by  diet  kitchens 
for  the  various  wards.  These  places  should  be  rigidly  inspected 
every  day.  The  personnel  of  the  commissary  division  should  be  in- 
spected at  frequent  intervals  to  see  that  they  keep  their  person  and 
clothes  clean  and  have  no  contagious  or  infectious  diseases. 

3.  No  commissary  can  be  successfully  run  without  adequate  cold- 
storage  facilities  for  fresh  provisions  and  proper  storerooms  for 
other  stores.  Cold-storage  rooms  with  entrances  by  hatches  through 
the  deck  above  can  be  kept  cold  more  easily,  but  are  not  as  convenient 
or  as  accessible  as  those  with  doors  in  the  bulkheads.  They  should 
be  convenient  to  the  galleys,  and  should  be  kept  scrupulously  clean. 
Galleys,  pantries,  and  storerooms  are  the  special  habitats  of  flies, 
roaches,  and  other  vermin,  and  special  attention  should  be  paid  to 
keeping  these  places  clear  of  them,  thus  minimizing  the  chances  of 
spreading  disease. 

4.  Wash  rooms  and  toilet  rooms  of  the  crew  and  patients  should  be 
given  special  consideration  in  location  and  installation  of  api^aratus 
to  make  them  sanitary,  and  should  be  rigidly  inspected,  as  these  are 
special  sources  for  the  spread  of  infection. 


DEE.  EINFLUSS  GESUNDER  KEIMTRAGER  BEI  DER  VERBREITUNG 
DER  SETJCHEN,  MIT  BESONDERER  EERUCKSICHTIGUNG  DER 
TRUPPE  IM  FRIEDEN  UND  IM  KRIEGE. 

Stabsarzt  Dr.  Carl  Hune,  Stettin,  Germany. 

Das  Studium  er  gesunden  Keimtrager  ist  etwa  10  Jahre  alt  und 
zuerst  im  Typhusbekiimpfungsgebiet  des  Deutschen  Reiches  in  An- 
griff  genommen.  Eine  grosse  Zahl  Veroffentlichungen  iiber  dieses 
Thema  ist  in  dem  Klinischen  Jahrbuch,  eine  besondere  ausfiihrliche 
Zusammenstellung  in  Nr.  18  dieser  Zeitschrift  erschienen.  Man 
nennt  gesunde  Keimtrager  Leute  mit  pathogenen  Bakterien  im 
Koi'per,  olme  die  fiir  diese  Krankheitserreger  charakteristischen 
Krankheitserscheinungen.  Diese  Keime  sind  meist  Bakterien,  kon- 
nen  aber  auch  Protozoen  und  hoher  organisierte  Tiere,  z.  B.  "Wiinner 
sein.  Als  Ansiedlungsstellen  kommen  fiir  Bakterien  in  erster  Linie 
die  Schleimhiiute,  z.  B.  des  Rachens,  der  Gallenblase,  des  Darmes 
u.  s.  w.  in  Frage,  wo  sie  wohl  stets  mehr  oder  weniger  ortliche 
Schleimhautveranderungenj  z.  B.  Rotung,  Verdickung,  oft  sogar 
Wucherungen  und  andere   Entziindungserscheinungen  hervorrufen. 
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Sorait    kann    man    streng    genommen    von    gesunden    Keimtragern 
eigentlich  selten  oder  garnicht  sprechen. 

Unzweifelhaft  kommen  bei  alien  Infektionskrankheiten  soge- 
nannte  gesunde  Keimtrager  vor.  Die  Seuchenbekampfung  wird  sich 
jedoch  niir  bei  Erfiilliing  folgender  Forderungen  niiher  mit  ihnen 
beschaf  tigen : 

1.  Neigung  der  Keime  ziir  langer  dauernden  Ansiedlung  im  Kor- 
per. 

2.  Gefjihrlichkeit  fiir  die  Umgebung. 

3.  Die  Gefiihrlichkeit  der  ausgeschiedenen  Keime  muss  den  Nach- 
teilen  der  anzuwendenden  Massnahmen  entsprechen. 

4.  Die  Feststellimg  der  Keimtrager  darf  nicht  zu  schwierig  imd 
langwierig  sein, 

5.  Nicht  zu  explosionsartige  Ziinahme  der  Infizierten,  sodass  noch 
eine  bakteriologische  Durchnntersiichung  und  andere  sanitiire  Mass- 
nahmen den  Seuchenherd  zu  umgrenzen  vermogen. 

Meinung-sverschiedenheiten  iiber  die  Krankheiten,  bei  welchen  die 
Beriicksichtigung  gesunder  Keimtrager  noch  in  den  Kahmen  der 
Seuchenbekamjjfung  gehort,  sind  vorhanden  und  selbstverstandlich. 
Die  Bewertung  der  Keimtrager  wird  in  erster  Linie  durch  die  Bi- 
ologic des  Erregers  bestimmt.  In  Bezug  auf  gesunde  Keimtrager 
sind  in  erster  Linie  bearbeitet:  Genickstarre,  Diphtherie,  Typhus, 
Paratyphus,  Ruhr,  Cholera;  kurz  erwahnen  mochte  ich  ferner,  In- 
fluenza, Pest,  Ankylostomiasis.  Bei  den  genannten  Infektionskrank- 
heiten sind  f olgende  wichtige  Einzelheiten  zu  erwahnen : 

genickstarre. 

1.  Erreger  sterben  durch  Eintrocknen,  ja  durch  blosses  Abkiihlen 
leicht;  bei  Tieren  nicht  haftend.  Fiir  die  Uebertragung  kommt  nur 
der  Mensch  durch  Nahinfektion :  Speicheltropfchen  beim  Husten 
und  Sprechen  in  Frage,  dagegen  weder  Tiere  noch  Gegenstande. 
Genickstarrehauser  gibt  es  nur,  wenn  Dauerausscheider  oder  Kokken- 
triiger  in  ihnen  wohnen.  Nahes  Zusammenleben,  z.  B.  in  Berg-werken, 
Kasernen,  Massenquartieren  begiinstigt  die  Uebertragimg,  ferner 
Wohnungselend,  Ueberanstrengungen,  Erkaltung  und  andere  Allge- 
meinschwachungen. 

2.  Haft  en  der  Genickstarreerreger  wird  durch  Rachenkatarrhe 
(Katarrh  der  Rancher  und  Trinker)  besonders  bei  Miterkrankungen 
und  Wucherungen  der  Nasenhohle,  ferner  durch  vergrosserte  Man- 
deln  begiinstigt.  Fiir  die  Weiterverbreitung  sehr  gefahrlich  sind  die 
Meningokokkenbronchitiden  und  -Pneumonien.  Das  sprunghafte 
Weiterschreiten  der  Seuche  Avird  durch  Kokkentrager  erklart. 

3.  Die  Persistenz  der  Kokken  dauert  nach  der  klinischen  Genesung 
meist  nur  2-3  Wochen.  z.  B.  fand  Lingelsheim  nach  2  "Wochen  noch 
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bei  25  Prozent,  nach  3  Wochen  nur  noch  bei  10  Prozent  Meningokok- 
ken.  Wirliche  Dauerausscheider  sind  an  Zahl  gering,  vereinzelt  von 
Trautmann  bis  2,  von  anderen  bis  T  Monate  beobachtet. 

4.  Die  Zahl  der  Kokkentrager  ist  gross,  auf  jeden  Kranken  sollen 
2-10,  nach  anderen  Aiitoren  meist  mehr,  ja  iiber  40  zu  rechnen  sein. 
Diese  Angaben  sind  von  der  Technik,  besonders  aber  auch  von  der 
Untersuchungszeit  inbezug  auf  Epidemien  (Anfang,  Mitte,  Ende) 
abhangig.  Meyer  stellte  in  epidemiefreier  Zeit  bei  9111  Soldateii 
1.73  Prozent  Kokkentrager  fest,  bei  denen  eine  Beziehung  zu  Kranken 
nicht  zu  finden  war.  Auf  Grund  dieses  Ergebnisses  glaubt  er  an  eine 
weite  Verbreitung  der  Genickstarreerreger,  auch  unabhangig  von 
Kranken  und  halt  eine  Durchuntersuchung  auf  Kokkentrager  prak- 
tisch  fiir  zwecklos.  Dieser  Ansicht  liber  Ubiquitat  des  Meningokok- 
kus  widersprechen  Flatten  und  Sachs-Mlicke;  sie  behaupten.  Keim- 
trager  gibt  es  nur  im  Zusammenhang  niit  Kranken  und  eine  AVeiter- 
verbreitung  im  Geheimen  von  Kokkentrager  zu  Kokkentrager  gehort 
zu  den  Seltenheiten.  Durchuntersuchung  soil  moglichst  rasch  und  aus- 
giebig  erf olgen,  um  die  Infizierten  noch  isolieren  zu  konnen,  bevor  ihre 
Zahl  zu  gross  wird ;  denn  auf  der  Hohe  der  oberschlesischen  Epidemie 
hat  man  nach  Fliigge  bei  3000  Kranken  mit  30000  Keimtragern  zu 
rechnen  gehabt,  deren  Isolierung  natiirlich  nicht  mehr  moglich  war. 
Auf  jeden  Fall  ware  es  m.  E.  auch  bei  der  Truppe  verfehlt,  die  bak- 
teriologische  Durchuntersuchung,  eine  unserer  wichtigsten  Waffen  in 
der  modernen  Seuchenbekampfung,  selbst  aufzugeben;  ein  Fahnden 
nach  Keimtragern  schon  zu  epidemiefreier  Zeit  wiirde  andererseits  zu 
weit  gehen. 

5.  Die  oft  beobachtete  Meningokokkenpharyngitis  ist  als  spezifisch 
anzusehen.  Die  dadurch  erzeugte  lokale  Immunitat  erzeugt  Still- 
stand  der  Erkrankung. 

6.  Meist  werden  Erwachsene  Kokkentrager,  wahrend  Kinder  er- 
kranken.  Bei  den  grossen  Epidemien  waren  von  den  Kranken  zehn 
mal  mehr  unter  15  Jahren  als  dariiber,  die  meisten  unter  fiinf  Jahren; 
Neigung,  Kokkentrager  zu  werden  und  zu  erkranken,  entsprechen 
sich  nicht. 

7.  Haften  der  Genickstarreerreger  ist  bei  Kokkentragern  etwas 
kiirzer  als  bei  Dauerausscheidern.  Eine  Trennungsmoglichkeit 
zwischen  gefahrlichen  und  ungefiihrlichen  Keimtragern,  ebenso  wie 
zwischen  echten  und  Pseudo-Meningokokken  gibt  es  nicht. 

8.  Kutscher  und  Sachs-Miicke  empfehlen,  zur  bakteriologischen 
Feststellung  der  Genickstarreerreger  polyvalentes  Serum  und  Agglu- 
tination bei  55°  24  Stunden  anzusetzen.  Auszuschliessen  sind 
Stamme  unter  halber  Titergrenze  und  mit  Zusammenballung  bei  37° 
nach  24  Stunden  in  Kochsalzlosung.  Oft  erschwert  schubweises 
Ausscheiden  der  Bazillen  ihr  Ausscheiden  mehr.  Besonders  bei  ersten 
Fallen  Vorsicht  in  der  diagnose!     Empfehlungswert  ist  Selbstent- 
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nahme  durch  den  Bakteriologen,  Anlegen  von  Kulturen  an  Ort  und 
Stelle  und  baldigstes  Bebriiten  der  Flatten.  Beim  Versand  des 
Materials  fast  stets  Absterben  der  Erreger.  Blut  zum  Vidal  natiir- 
lich  versendbar.  Imniunstoffe  bei  Dauerausscheidern  festgestellt, 
nicht  bei  Kokkentragern. 

9.  Behandlung  gesunder  Keimtriiger  ohne  sichtlichen  Erfolg, 
anscheinend  wegen  des  schwer  zugangliehen  anatomischen  Baues  der 
Nasenschleinihaiit.  Vorgeschlagen  sind  Formalinzigaretten,  Spray 
mit  Pyocyanase,  Inhalationen  mit  01.  theribinthinae  oder  eingetrock- 
notem  Serum  und  anderes.  Auf  jeden  Fall  empfehlenswert :  AUge- 
meinkraftigung  des  Korpers,  Beseitigung  der  Katarrhe,  hierzu  von 
Bethge  empfohlen:  3  Prozent  Perhydrol  als  Gurgelwasser  ev.  Besei- 
tigung von  krankhaft  vergrosserten  Mandeln. 

10.  Nach  preussischem  Gesetz  ist  im  Zivil  Isolierung  der  Dauer- 
ausscheider,  nicht  der  Kokkentriiger  erlaubt,  fiir  diese  nur  Belehrung. 
Bei  der  Truppe  werden  alle  Keimtrager  isoliert.  Als  Hauptgesichts- 
punkte  kommen  audi  hier  in  Frage:  Gut  funktionierendes  Melde- 
wesen,  moglichst  rasches  aber  sachgemasses  Eingreifen,  nicht  zu  weit 
gehende,  aber  gut  durchgefiihrte  Massnahmen,  Einschranlcung  des 
Verkehrs  zwischen  Zivil-  und  Militarbevolkerung  bezw.  zwischen  den 
einzelnen  Truppenteilen.  Vermeidung  grosser  Ansammlungen  und 
enger  Quartiere.  Wenn  moglich,  zweimalige  bakteriologische  Durch- 
untersuchung  der  Yerdachtigen.  Moglichst  langes  eventl.  mehr- 
monatliches  Fernhalten  der  Keimtrager  von  der  kampfenden  Truppe. 
Im  Kriege  muss  Zwangsisolierung  auch  der  Kokkentrager  bei  der 
Zivilbevolkerung  erlaubt  sein,  Hauptgewicht  ist  jedoch  stets  auf 
Belehrung  zu  legen,  z.  B.  fiir  Zivil  durch  Zeitungen,  offentliche 
Anschlage.  Bei  alien  Fallen  in  der  Truppe  sofortige  Entsendung 
eines  Hygienikers.  Seitens  des  der  Truppe  im  Kriege  vorausgehenden 
Hygienikers  ist  nach  etwa  vorgekommenen  Genickstarref alien  bei 
der  Zivilbevolkerung  zu  forschen  und  Massnahmen  sind  von  ihm  zu 
veranlassen;  das  Ergebnis  ist  der  nachfolgenden  Truppe  durch 
Umdruck  bekannt  zu  geben.  Ausgabe  von  alter  Leinewand  als 
Taschentiicher,  die  nach  Gebrauch  zu  verbrennen  sind,  an  alle  in- 
fizierten  oder  verdiichtigen  Truppenteile.  Rauchverbot.  Unter  Auf- 
sicht  strenges  Durchfiihren  von  Gurgeln  und  Zahneputzen.  morgens 
und  abends,  vielleicht  mit  desinfiziereiiden  Fliissigkeiten.  Durch- 
fiihren der  Massnahmen  2-3  Wochen  lang  wird  meist  geniigen. 
A^ollstandige  Isolierung,  auch  im  Freien,  wird  nur  in  allerseltensten 
Fallen  notwendig  sein.  Gerade  bei  Genickstarre  ist  die  beste  Ililfe 
bei  der  Seuchenbekampfung  die  Furcht  jedes  einzelnen,  besonders 
bei  bereits  vorgekommenen  Todesfallen.  Meist  ist  Beruhigung  noch 
mehr  am  Platze,  als  Betonen  der  Gefahr. 
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DIPHTERIE. 

1.  Der  Diphteriebazillus  gelangt  ebenfalls  in  erster  Linie  wie  der 
Genickstarreerreger  durch  Speichel-  und  Auswurftropfchen,  z,  B. 
beim  Sprechen,  Husten,  I^iesen  in  die  Aussenwelt;  er  ist  zwar  wie- 
derstandsfahiger  wie  dieser  gegen  Eintrocken,  stirbt  aber  ebenfalls 
ausserhalb  des  lebenden  Korpers  bald  ab.  Als  Zwischentrager  kom- 
men  Haustiere:  Taube,  Himd,  Katze,  Kiihe,  ferner  Taschentiicher, 
llande,  Essgeschirre  in  Frage.  xA.uch  in  der  Milch  halt  sich  nach 
Tversten  der  Diphteriebazillus  lange  Zeit,  2-6  Monate. 

2.  Enges  Zusammenleben  begiinstigt  die  Uebertragung :  Sehulen- 
Kasernen.  Die  Virulenz  nimmt  bei  einer  Uebertragung  von  Bazil- 
Icntrager  zu  Bazillentrager  ab,  bei  Erkrankungen,  besonders  bei 
grosseren  Epidemien  zu.  Geringe  Bedeutung  haben  nach  Loffler  und 
Scheller  die  Pseudodiphteriebazillen. 

3.  Dauerausscheider  haufig:  Haften  des  Bazillus  nach  Loffler  und 
Drigalski  noch  3^  Wochen  bei  20-25  Prozent  Rekonvalescenten, 
nach  7  Wochen  10  Prozent.  Peip  beobachtete  noch  Bazillen  nach  20 
Tagen  nach  Schwinden  der  Belege  bei  14  Prozent  der  Rekonvales- 
zenten,  nach  30  Tagen  bei  8  Prozent.  nach  60  Tagen  bei  6  Prozent, 
nach  90  Tagen  bei  0.6  Prozent,  liber  90  Tage  bei  0.3  Prozent.  Gros- 
sere  Zahlen  stellte  Scheller  fest.  Also  meist  wochenlanges  Haften 
der  Bazillen.  Einzelne  Epidemien  haben  verschiedenen  Character 
mbezug  auf  Virulenz  und  Persistenz  der  Bazillen.  Bei  der  grossen 
Zahl  der  Dauerausscheider  ist  die  Gefahrlichkeit  des  einzelnen 
gering.  In  Kopenhagen  wurden  aus  Krankenhausern  von  3.037 
Rekonvaleszenten  700  mit  Bazillen  entlassen,  von  denen  nur  8  in  den 
ersten  ^12  Tagen  Ansteckungen  verursachten  und  zwar  im  Ganzen 
')ei  82  Leuten. 

4.  Die  Baziilentragerzahl  ist  noch  grosser,  als  die  der  Daueraus- 
scheider; Ubiquitat  des  Bazillus  ist  jedoch  nicht  anzunehmen.  Schel- 
ler fand  Diphtheriebazillen  nur  bei  Leuten  mit  Beziehungen  zu 
Kranken.  Kober  untersuchte  700  Kinder  und  fand  15  X  Bazillen; 
nur  5  X  =  0.83  Prozent  ohne  scheinbaren  Zusammenhang  mit 
Kranken;  desgl.  Stadler  bei  464  Kindern  6  X  —1.29  Prozent. 
Scheller  fand  bald  bei  etwa  40  Prozent,  bald  bei  alien  Angehorigen 
von  Kranken  Bazillen;  wahrend  Epidemien  sollen  7.6-9.4  Prozent 
der  ganzen  Grossstadtbevoikerung  Bazillentrager  sein:  in  Boston 
Avurden  1  Prozent  aller  Schulkinder  mit  Bazillen  behaftet  gefunden. 

5.  Bei  Bazillentragern  verschwinden  die  Bazillen  rascher  wie  bei 
Dauerausscheidern.  Katarrhe  der  oberen  Luftwege  begiinstigen  und 
verlangern  das  Haften.    Kinder  sind  empfanglicher  wie  Erwachsene. 

6.  Diagnose  leicht.  Kultur  stets  erforderlich.  Verwendung  des 
Materials  moglich.  Nach  Kretschmann  befordert  Quetschung  der 
Tonsillen  Diagnose  und  Behandlung. 
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7.  Alle  Mitt  el  zur  Heilung-  der  Keimtrager  ohne  sichtlichen  Erfolg. 
Empfohlen  sind  von  SchliiDpe  Pyocyanase  imd  Serumbehandlimg, 
von  Petruschky  aktive  Immiinisierung  mit  abgetoteten  Bazillen,  von 
Scheller  gegen  Antoinfektion  prophylaktische  Seriiminjektionen. 
Wichtig,  Heihing  der  Kartarrlie.  Nach  Xaether :  3  Prozent  Wasser- 
j^toffsiiperoxydlosiing,  nach  vorherigen  Giirgeln  mit  schleimlosenden 
Mitteln.  z.  B,  1  prozentiges  kohlensaures  Ammoniak,  nach  Loffler: 
Thymol,  Benzoe,  Eukalyptns  oder  Zitronenol  u.  s.  w. 

8.  Nach  den  Aiisfiihrungsbestimmungen  zimi  Deutschen  Seuchen- 
gesetz  konnen  gesunde  Diphteriekeimtrager  im  Zivil  nicht  isoliert 
werden.  Seligmann  will  alle  Keimtrager  aiis  Schulen  und  Anstalten 
fiiismerzen.  Lipmann  befiirwortet  keine  allziistrengen  Massnahmen, 
aber  aufmerksame  Beaufsichtigimg,  nm  jederzeit  eingreifen  zn 
konnen.  Zum  ahnlichen  Schluss  kommt  Sommerfeld,  da  Kontakt 
mit  Bazillentragern  ausserhalb  der  Schulen  nicht  zu  vermeiden  sei. 

9.  Fiir  die  Triippe  ist  Absondenmg  der  Dauerausscheider  zu 
ordnen.  Otto  empfiehlt  stets  Durchuntersuchung  der  Umgebung  und 
wiederholte  Untersuchung  der  klinisch  Geheilten.  Beaufsichtigimg 
der  Stubenkameraden.  Bei  mehrmonatlichem  Haften  Entlassung. 
Im  Felde  ahnlich  wie  bei  Genickstarre,  aber  erst  bei  gehaufteren 
Fallen  weitergehende  Massnahmen;  sonst  nur  Belehrung  und 
Beaufsichtigung. 

TYPHUS. 

1.  Bazillus  vertrjigt  Eintrocknen.  Doch  auch  hier  in  erster  Linie 
der  kranke  Mensch  gef ahrlich ;  eine  grosse  Rolle  spielt :  "  Die  unsau- 
bere  Hand."  dann  wichtig :  Ungeziefer.  Lause,  Flohe,  Fliegen,  Haus- 
tiere,  z.  B.  Ziegen,  Gebrauchsgegenstande,  Nahrungs-  und  Genuss- 
rnittel,  Wohnungen.  Heiler  und  Ungermann  haben  im  Gegensatz 
zu  Scorda  im  Organismus  der  Ziegen  niemals  Typhusbazillen  zum 
Haften  gebracht  und  nie  eine  Ausscheidung  derselben  bei  diesen 
Tieren  beobachtet.  Seuchenbekiimpfimg  besonders  von  der  Sauber- 
keit  und  Durchfiihrung  anderer  hj^gienischer  Massnahmen  abhangig. 

2.  Im  Siidwesten  des  Deutschen  Eeiches  04/06  bei  6,708  Kranken 
310  Ausscheider  =4.62  Procent.  Von  den  310  Bazillentragern 
warden  vor  ihrem  Bekanntsein  3.41  Prozent,  nach  ihrem  Bekanntsein 
0.7  aller  Krankheitsfalle  verursacht.  Je  nach  der  Zeit  der  klinischen 
Genesung  1-6  Prozent  Keimtrager;  durchschnittlich  4  Prozent,  nach 
1  Jahr  1  Prozent,  nach  Fornet  0.9  Prozent.  Kraftezustand,  Lebens- 
gewohnheit,  Beruf,  Avichtig:  Frauen  mehr  wie  Manner,  Kinder  i 
beteiligt.  Bei  einigen  Fallen  liber  50  jahriges  Persistieren  der  Bazil- 
len beobachtet,  liinger  bei  Dauerausscheidern  als  Bazillentragern. 
Ausscheidung  im  Stuhl  und  Urin,  in  ersterem  die  Zahl  wechselnd,  in 
letzterem  enorm  viele  Bazillen. 
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3.  Haften  der  Bazillen  besonders  in  der  Gallenblase  und  ihren  Aus- 
fiihrungsgangen.  Je  hoher  der  Darm  untersucht,  desto  haufiger 
Bazillen  gefunden. 

4.  Schwiichung  des  Korpers:  Hunger,  Anstrengungen,  Erkaltum- 
gen,  Menstruationen,  Geburten  begiinstigen  Haften  imd  Persistieren 
der  Bazillen. 

5.  Oft  Bazillen  nur  so  lange  ausgeschieden  wie  Zufuhr  von  aussen. 

6.  Jahre-  und  Jahrzehntelang  gesund  gebliebene  Keimtrager  kon- 
nen  plotzlich  an  Autoinfektion  erkranken. 

7.  Meist  allmahliche  Virulenzabnahme  bei  Keimtragern.  Viru- 
lenzsleigerungen  durch  unbemerkt  gebliebene  Autoinfekt'ionen  er- 
klarbar.  Xach  Leddingham  2.3-3.3  Prozent  aller  Erkrankungen 
durch  Keimtrager,  nach  Meyer  i,  nach  anderen  ■^.  Nach  Frosch 
04/06  wiihrend  einer  Epidemie  auf  1  Keimtrager  1  Kranker.  Nach 
Xiprasch  steckte  ein  Keimtrager  in  4  Jahren  31  Personen  an. 

8.  Diagnose  aus  dem  Urin  meist  leicht,  schwieriger  aus  Stuhl, 
erschwert  durch  geringe  Anzahl  und  schubweises  Ausscheiden.  Ver- 
senden  des  Materials  moglich.  Wichtig  Blutkultur  in  den  ersten  fiinf 
Tagen,  Vidal  nach  der  2.-3.  Woche;  hiermit  sind  noch  Leute  mit 
symptomlosen  Typhen  feststellbar ;  diese  werden  dann  oft  spater  als 
Keimtrager  erkannt.  Vidal  bei  stets  gesunden  Keimtragern  un- 
brauchbar,  ebenso  Baktericidie,  opsonischer  Index ;  Leddingham  f and 
jedoch  haufig  einen  agglutinierenden  Titer  von  50-100. 

9.  Beseitigung  der  Bazillen  aus  dem  Urin  meist  mit  Urotropin, 
Borovertin  und  Hetralin  gelungen;  nach  iSTieprasch  waren  hiervon 
einmal  6X^.0  im  Ganzen  216.0  gr.  erforderlich ;  auch  Imunisierung 
versucht.  Beseitigung  der  Typhusbazillen  aus  dem  Stuhl  ohne  Dau- 
erfolg.  Zahlreiche  Mittel  versucht,  ebenso  operatives  Eingreifen  nach 
Dehler. 

10.  Zwangsweise  Absonderung  in  Preussen  nicht  erlaubt;  nur 
Belehrung:  Desinfektion,  Reinhalten  der  Hande.  AUgemeinkrafti- 
gung  nach  Erkrankungen.  Typhus-Rekonvaleszenten-Heime  von 
Meyer  vorgeschlagen. 

11.  Bei  der  Truppe:  Beschranktes  Durchuntersuchen  der  Umge- 
bung  und  des  Warterpersonals.  Entlassung  der  Rekonvaleszenten 
erst  nach  dreimaligem  negativen  Befund  der  bakteriologischen  Unter- 
suchung,  nach  Briickner  spatere  Wiederholung  nach  Monaten  und 
Jahren.  Untersuchung  der  neueingestellten  Rekruten  und  Uebungs- 
mannschaften,  welche  friiher  Typhus  iiberstanden  haben,  oder  aus 
Typhusfamilien  bezw.  -hiiusern  stammen.  Entlassung  der  Keim- 
trager. Besondere  Aufmerksamkeit  auf  Kiichen-  und  Kantinenper- 
sonal.  Einschriinkung  von  Beurlaubungen  nach  A^erseuchten  Orten. 
Peinhaltung  der  Kasernenhofe,  besonders  im  Sommer  wegen  der 
Fliegen.  Spiilen  der  Essniipfe  nicht  im  Freien,  auch  nicht  Aufheben 
von  Knochen  und  anderen  Speiseresten,  sodass  Fliegen  daran  kommen 
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konnen.  Im  Felde  Erforschung  der  Ansteckungsqiielle,  rasche  Mel- 
depflicht,  Verbesseriing  der  Trinkwasserverhaltnisse,  der  Unter- 
kiinfte  uiid  Biwakpliitze  (Aborte),  Belehrung.  Niir  bei  gehauften 
Fallen  beschrankte,  bakteriologische  Durchuntersuchung  von  Trup- 
penteilen. 

paratyphus. 

1.  Xoch  widerstandsfahiger  wie  Typhusbazillen ;  sonst  ahnliche 
Verhtiltnisse.  Haufig  Mischinfektionen  mit  Typhus;  Paratyphus- 
bazillen  hiiufig  bei  gesunden  Schweinen,  Rindern,  Pferden  in  und  auf 
ihrem  Fleisch ;  ferner  in  Mehlspeisen  nachgewiesen.  Von  Komma  bei 
102  Wiirsten  30  X  Para  typhusbazillen  gefunden.  Jedoch  hochst 
wahrscheinlich  keine  Ubiquitat.  Giftige  Formen  fast  nur  bei  Leuten 
mit  Beziehung  zu  Kranken. 

2.  Diagnose  durch  Bestehen  spezifisch  verschiedener  Arten  (A.  B. 
C.),  ferner  durch  Unmoglichkeit  der  Trennung  von  giftigen  und 
ungiftigen  Arten  sehr  erschwert;  daher  Vorsicht  bei  Bewertung  der 
Befunde ! 

3.  Frauen  weniger  wie  beim  Typhus  zu  Keimtragem  disponiert. 
Persistieren  wohl  meist  kiirzer  wie  beim  Typhus.  Schubweises  Aus- 
scheiden  beobachtet.  Nach  Meyer  und  Bofinger  bei  alien  gehauften 
Durchfiillen  auf  Paratyphusbazillen  achten.  Prigge  und  Sachs- 
Miicke  unterscheiden  inbezug  auf  Keimtrager  2  Gruppen:  (1)  Weni- 
ger haufig  dauerndes  Ausscheiden  gefahrlicher  Bazillen  mit  gelegent- 
lichen  Autoinfektionen ;  (2)  haufig  (5  X  an  Zahl  mehr)  voriiber- 
gehendes  Ausscheiden;  daher  nur  bei  gehauften  Fallen  bakteriolo- 
gische Durchuntersuchung.    Sonst  Massnahmen  wie  beim  Typhus. 

RUHR. 

1.  Erreger  Amoben  oder  Bazillen.  Amobenruhr  in  Deutschland 
hochst  selten.  Die  von  Martini  beschriebenen  Fiille  von  Keimtragem 
wahrscheinlich  chronische  Falle.  Uebermittler  sind:  Fliegen,  Insek- 
ten,  Wasser,  Nahrungsmittel.  Bei  der  Bazillenruhr  werden  drei 
Arten  unterschieden :  (1)  Der  Giftigst«,  der  Schiga-Krusse ;  (2)  der 
Flexner;  (3)  der  Y  Stanim,  der  hauptsachlich  in  Deutschland  vor- 
kommt;  noch  andere  Abarten  sind  beschrieben,  z.  B.  von  Losener. 
Ausserhalb  des  Korpers  wenig  widerstandsfahig.  Material  schwer 
versendbar. 

2.  Bei  alien  Arten  giebt  es  gesunde  Keimtrager.  Autoinfektionen 
sind  bei  ihnen  verhiiltnismassig  haufig.  Bei  Ruhrzeiten  sind  alle 
Durchfalle  als  ruhrverdachtig  anzusehen.  Bei  der  Verbreitung  der 
Ruhr  spielen  Fliegen  eine  grosse  Rolle.  Persistieren  bei  Daueraus- 
scheidern  bei  6  Prozent  6  Wochen  lang;  Simon  fand  bei  53  leichten 
Fallen  nach  3  Monaten  noch  bei  4  Bazillen.  Andere  haben  weitere, 
langere   Ausscheidungen    beobachtet.     Meyer    dagegen    fand   schon 
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nach  der  1.  Woche  bei  82  Prozent,  nach  der  2.  Woche  nur  bei  9 
Prozent,  nach  der  4.  Woche  keine  Bazillen  mehr.  Sitz  der  Bazillen 
sind  meist  Darmgeschwiire  oder  leicht  blutende  Schleimhautwuche  ■ 
rungen  des  Darmes ;  wenn  dieses  sich  bestatigt  musste  man  "  von 
chronischen  Kranken,"  nicht  von  gesunden  Keimtragern  sprechen. 
Im  Urin  nie  Ruhrbazillen  gefunden.  In  Hagenau  bei  171  Kranken 
139  Bazillentrager,  in  Fiirth  bei  53  Kranken  22.  Bazillentrager  ver- 
haltnismassig  imgefahrlich, 

3.  Zur  Heihing  der  Keimtrager  von  Lentz  Behandlung  der  Darm- 
geschwiire mit  2  Prozent  Hollensteinlosung  empfohlen,  bezw. 
Eukalyptollosimg  oder  Tanineinliiufe.  Diagnose  oft  in  gesunden 
Tagen  positiv,  bei  schleimigblutigen  Stiihlen  derselben  Leute  negativ. 

4.  Nach  preussischem  Gesetz  Absonderung  der  Keimtrager  bis  10" 
Wochen  erlaubt.  Fischer  verlangt  langer.  Bei  Keimtragern  meist 
nur  16-20  Tage  Ausscheidung. 

5.  Bei  der  Truppe  bakteriologische  Durchuntersuchung  erforder-r 
lich.  Aufhebung  der  Isolierung  erst  nach  dreimaligem  negativen 
Ergebnis,  Meyer  verlangt  wenigstens  viermal. 

6.  Im  Felde  ahnlich  wie  bei  Typhus,  Belehrung  und  Desinfektion, 
nur  bei  gehiiuften  Fallen  innerhalb  eines  Truppenteils  Absonderung 
und  bakteriologische  Durchuntersuchung  in  moglichst  beschrankter 
Ausdehnung.  Langere  Beobachtung  friiherer  Kranker,  besonders 
zur  Zeit  der  Sommerdiarrhoen,  Friihere  Keimtrager  nicht  in  die 
kampfende  Truppe  wieder  einreihen.  Alle  diinnen  Stiihle  mit  Blut, 
besonders  wenn  gehiiuft,  als  ruhrverdachtig  betrachten.  Verlegung 
der  Truppen  aus  verseuchten  Lagern. 

CHOLERA. 

1.  Cholera  vibrio  ausserhalb  des  Korpers  sehr  wenig  widerstands- 
fahig;  in  kiilteren  Gegenden  fast  ausschliesslich  im  Stuhl  kranker 
oder  gesunder  Keimtrager. 

2.  Persistenz  der  Bazillen  meist  nur  bis  12  Tage,  selten  langer 
beobachtet,  von  Biirger  bis  69,  von  Stiihlern  bis  90,  von  Zelatergenoff 
bis  93  Tage. 

3.  Vibrionentrager  meist  nur  gegen  Ende  der  Epidemic.  Pfeiffer 
stellte  1905  bei  174  Erkrankungen  38  Vibrionentrager  fest.  Nach 
Marcowich  zeigten  von  15  Bazillentragern  nur  3  die  Symptome  der 
asiatischen  Cholera.  Ansiedelung  meist  in  der  Galle.  Zahl  der 
Keime  bei  festen  Stiihlen  gering,  bei  diinnen  enorm. 

4.  Bakteriologische  Diagnose  leicht,  besonders  mit  Blutalkaliagar 
von  Dieudonne. 

5.  Berichte  iiber  erfolgreiche  Behandlung  der  Keimtrager  nicht 
vorhanden.. 
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6.  In  Preussen  diirfen  alle  Keimtrager  isoliert  werden.  Aufhebimg 
der  Absonderung  nach  zwei-  bis  dreimaligen  negativem  Ergebnis 
der  bakteriologischen  Untersuchung  am  besten  nach  Abfiihrmitteln. 

7.  Bekiimpfung  bei  der  Truppe,  besonders  im  Felde,  ahnlich  wie 
beim  Typhus,  nur  entsprechend  der  grosseren  Gefahrlichkeit  der 
Erkrankung  mit  strengeren.  weitergehenden  Massnahmen.  Schon 
im  Frieden  sind  Cholera-Kommissionen  in  Deutschland  eingerichtet, 
um  schon  bei  ersten  Cholerafallen  sofortige  Massnahmen  treffen  zu 
konnen.  Auch  bei  ersten  Fallen  sofortige  Entsendung  hygienischer 
Sachverstandiger  erforderlich. 

PEST. 

1.  Erreger  vertriigt  das  Eintrocknen,  im  Eiter  baldiges  Absterben, 
von  Vagedes  allerdings  noch  nach  2|  Monaten  aus  ihm  geziichtet, 
daher  Xah-  imd  Ferninfektion  moglich.  Haiiptiibertrager :  Ratten 
und  Ungeziefer.  Nach  dem  Sitz  der  Infektion  wird  unterschieden : 
Limgen-  und  Beuleui^est.  Nur  Lungenpest  ungeheuer  gefiihrlich  und 
leicht  iibertragbar. 

2.  Von  Dauerausscheidern  und  Bazillentragern  noch  wenig  bekannt. 
Hoffmanns  Bericht  von  der  Pestkonferenz  in  Mukden  1911  erwahnt 
nur  1  Fall  von  Bazillentrager.  Unklare  Fiille  stets  auf  Ratten 
zuriickgefiihrt.  Wochenlanges  Ausscheiden  nach  Genesung  von 
Lungenpest  beobachtet. 

3.  Quarantane  dauerte  in  der  Manschurei  nur  fiinf  bis  sieben  Tage. 

4.  Nach  deutschen  Zivilgesetzen  konnen  Kranke  Dauerausscheider 
und  Bazillentrager  abgesondert  werden.  In  der  Pest-Konferenz  in 
Mukden  wurden  Verkehrbeschrankungen  als  besonders  wirksam 
hervorgehoben. 

5.  Genau  so  bei  der  Truppe.  Fiir  die  Truppe  fliegendes  Pestlabora- 
tium  in  Berlin,  Altona  und  Konigsberg  gebrauchsfertig  vorhanden. 

influenza. 

1.  Erreger  wenig  widerstandsfahig.  Fast  nur  Nahinfektion  von 
Mensch  zu  Mensch. 

2.  Haften  durch  Allgemeinschwachung,  z.  B.  Tuberkulose,  Masern 
begiinstight.  Scheller  fand  wahrend  der  Epidemie  1906-7  bei  Tuber- 
kulose-Kranken  bei  33  Prozent ;  im  Sommer  darauf  1908  bei  3.3  Pro- 
zent.  Winter  1908-9  bei  keinem  mehr  Injfluenzabazillen,  bei  Nicht- 
Tuberkulose-Kranken :  1906-7  bei  24  Prozent,  1907-8  im  ganzen  nur 
noch  4  Bazillentrager.  Keine  Ubiquitiit.  Aber  Zahl  der  Infizierten 
nimmt  meist  so  rapide  zu,  dass  eine  bakteriologische  Durchunter- 
suchung  und  irgend  welche  Massnahmen  unmoglich  sind. 
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WDEMKRANKHEIT,   ANKYIiOSTOMIASIS. 

1.  Larve  des  Ankylostomiim  duodenale  in  Gruben  hinreichender 
Wjirme  ausserordentlich  verbreitet.  Enzystierte  Larven  gelangen 
aus  dem  durch  Kot  verunreinigten  Wasser  durch  Mimd  imd  Haut  in 
den  Korper  imd  durch  den  Stuhl  nacli  aussen.  Brims  fand  auf  110 
Gruben  bei  zehn-  bis  fiinfzehnmaliger  Durchuntersucliung  14,716. 
Diese  Zalil  sank  durch  systematische  Thymolkuren  auf  1,252. 

2.  Mikroskopische  Durchuntersuchung  mit  Behandlung  die  beste 
Bekampfungsart.  Ferner,  neben  Thymolkuren  der  Infizierten  Desin- 
fektion  der  nur  in  Abortkiibel  entleerten  Fakalien. 

Als  allgemein  wichtig  ist  hervorzuheben : 

1.  Gesunde  Keimtrager  mit  vorausgegangenen  Krankheitser- 
scheinungen  nennt  man  Dauerausscheider,  ohne  solche  Kokken-, 
Baziilen-  oder  Vibrionenrager.  Die  meisten  Arbeiten  aus  dem 
Tj'^phusbekampfungsgebiet  des  Deutschen  Keiches  haben  diese  Worte 
in  einer  andern  Bedeutung  gebraucht;  sie  bezeichnen  mit  Dauer- 
ausscheider gesunde  Keimtrager  bis  10  Wochen,  dariiber  mit  Bazil- 
lentrager.  Eine  Uebereinstimmung  in  der  Nomenklatur  ware  zur 
Vermeidung  von  Irrtiimern  dringend  erwiinscht. 

2.  Die  Permanenz  der  Keime  ist  sehr  verschieden,  meist  nur  wenige 
"Wochen,  jedoch  vereinzelt  jahre-  und  jahrzehntelang,  z.  B.  beim 
Typhus.  Schwachliche  oder  geschwachte  Personen  neigen  mehr  wie 
kraftige  oder  nach  Krankheit  rasch  gekraftigte  Personen  zu  Keim- 
tragern ;  ebenso  machen  ortliche  Schleimhauterkrankungen  empf  iing- 
licher,  z.  B.  Rachenkatarrhe,  Sommerdiarrhoen  u.  s.  w.  Erfahrungs- 
gemass  sind  neu  zugezogene  Leute  in  erster  Linie  gefiihrdet;  dieses 
ist  nur  durch  langsame  Immunisierung  der  stiindigen  Umgebung  zu 
erklaren. 

3.  Die  Ausscheidung  der  Keime  geschieht  in  wechsehider  Menge,  oft 
nur  schubweise,  wodurch  das  Auffinden  der  Keimtrager  und  die 
Feststellung  ihrer  bakteriologischen  Gesundung  ausserordentlich 
erschweii:  wird.  In  grosser  Menge  setzt  meist  die  Ausscheidung  bei 
akuten  Erkrankungen  der  betrefFenden  Schleimhaute  ein,  z.  B.  bei 
Eachenkatarrhen,  Magendarmstorungen. 

4.  Die  Zahl  der  Keimtrager  ist  bei  vereinzelten  Fallen  im  Anfange 
und  am  Ende  von  Epidemien  gering,  auf  ihrer  Hohe  aber  oft  unge- 
heuer  gi-oss. 

5.  Die  Ausscheider  konnen  an  Selbstinfektion  erkranken. 

6.  Die  Gif  tigkeit  der  Keime  nimmt  bei  vollig  gesunden  Keimtragern 
langsam  ab,  nimmt  aber  bei  oder  nach  Erkrankungen  und  bei  Epi- 
demien meist  zu. 

7.  Schutzstoffe  werden  fast  stets  vermissf;  beim  Vorhandensein 
sind  sie  auf  vorhergegangene,  vielleicht  unbemerkt  gebliebene  ortliche 
oder  allgemeine  Krankheitsattacken  zuriickzufiihren. 
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Allgemein  lasst  sich  sagen,  Ubiquitiit  eines  Krankheitserregers  ist 
bisher  noch  nicht  nachgewiesen.  Gesunde  Keimtrager  haben  stets 
direkte  oder  iiidirekte  Beziehimgen  zu  Kranken. 

Die  Bedeutimg  der  gesunden  Keimtrager,  ihre  Entstehungsart,  ihre 
Zahl,  und  ihre  Gefahrlichkeit  ist  abhiingig: 

1.  Von  der  Biologic  des  Erregers  z.  B,  Widerstandsfiihigkeit  gegen 
Eintrocknen,  Neigung  ziir  Ansiedlung  auf  Haiistiere. 

2.  Von  deni  Sitz  der  Ansiedelung  im  Korper  und  der  Art  der  Aus- 
scheidung,  Hier  kann  man  zwanglos  zwei  Gruppen  unterscheiden : 
Infizierte,  welche  die  Krankheitserreger  haben:  (1)  Im  Atmungsap- 
parat;   (2)  im  Verdauungsapparat. 

Bei  den  Infizierten,  Kranken  und  gesunden  Keimtragern  mit  Ba- 
zillen  in  den  Atmungsorganen,  Lunge,  Hals,  Nasenrachenraum  wird 
die  Atmungsluft  der  Umgebung  durch,  Speichel-Tropfcheninfektion, 
besonders  beim  Sprechen,  Ilusten  Niesen,  mit  Keimen  geschwangert. 
Bei  engem  Zusammenwohnen  in  Kasernen,  Schulen,  Arbeitsstatten, 
Wirtshausleben,  wird  eine  explosionsartige  Zunahme  der  Infizierten 
eintreten.  Mehr  als  Desinfektion  niitzt  Belehrung,  Einschrankung 
des  unmittelbaren  Verkehrs.  Bei  Vorsicht  ist  Zusammensein  in 
frischer  Luft  (Felddienst)  unschadlich.  Unmittelbarer  Verkehr, 
besonders  in  bedeckten  Raumen  ist  zu  vermeiden;  ferner  sind  mit 
Speichel,  Auswurf  und  Nasenausscheidungen  infizierte  Sachen  z.  B. 
Taschentiicher  zu  desinfizieren  bezw.  zu  vernichten.  Die  Ueber- 
tragungsart  der  Nahinfektion  durch  Speicheltropfchen  koramt  in 
erster  Linie,  bezw.  allein  in  Frage  bei  sehr  widerstandslosen  Erregern 
z,  B,  Menningokokken  und  auch  wohl  der  Influenzabazillus,  wahrend 
bei  solchen,  die  die  Eintrocknung  mehr  oder  weniger  vertragen,  sich 
also  auf  Gebrauchsgegenstanden  lebensfahig  erhalten,  oder  ansied- 
lungsfahig  auf  Haustieren  sind  audi  noch  andere  Ansteckungsquellen 
mehr  oder  weniger  eine  Rolle  spielen,  z.  B.  Diphteriebazillus  und  die 
Pesterreger. 

Wesentlich  anders  verhalt  sich  die  Gruppe  der  Darmkrankheits- 
erreger.  Diese  Keime  gelangen  mit  den  Ausscheidungen  (Urin, 
Kot)  nur  periodisch  mit  den  Ausscheidungen,  meist  Stuhl,  in  die 
Umgebung  und  trocknen  mit  ihrem  Substrat  fest,  von  dieser  Gruppe 
sind  allerdings  einige  ebenfalls  gegen  Eintrocknen  ziemlich  empfind- 
lich,  z.  B.  die  Ruhrbazillen  und  Cboieravibrionen,  sehr  wenig  die 
Typhus-  und  Paratyphusbazillen.  Wenn  die  Erreger  dieser  Gruppe 
aber  auch  das  Eintrocknen  vertragen,  auch  ansiedlungsfiihig  auf 
Haustieren  sind,  so  konnen  sie  doch  immerhin  verhaltuismiissig  leicht 
mit  Desinfekionsmassnahmen  erreicht  und  unschadlich  gemacht 
werden.  Das  Wichtigste  ist  die  Sauberkeit.  Die  HauptroUe  bei  der 
Uebertragung  spielt  bei  dieser  Krankheitsgruppe  "  die  unsaubere 
Hand,"  welche  die  Krankheitskeime  unmittelbar  auf  sich  oder  andere 
Menschen  ubertragt.  oder  durch  Vermittelung  von  Wasser,  Milch, 
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Nahrungsmittein  verbreitet.  Nur  in  letztgenannten  Fallen  haben 
wir  mit  einem  explosionsartigen  Ausbreiten  der  Keime,  also  auch 
mit  einer  grossen  Anzahl  von  gesunden  Keimtragern  zu  rechnen; 
meist  wird  die  Infektion  langsam  und  nur  vereinzelt  in  die  weitere 
Umgebung  von  Kranken  gelangen.  Eine  gewisse  Ausnahme  macht 
der  Paratyphuserreger  wegen  seiner  grossen  Ansiedlungsfahigkeit 
auf  Haustieren,  Wurst,  Fleischwaren  und  sein  haufiges  Vorkommen 
in  Mehlspeisen.  Besonders  wichtig  ist  die  oft  relative  kurze  Per- 
sistenz  fiir  gesunde  Keimtrager,  z,  B.  bei  Cholera  meist  nicht  fiber 
2-3  Wochen  und  das  nicht  sehr  lange  Haften  bei  Typhus,  auch  wohl 
Paratyphus.  Bei  der  Seuchenbekampfung  dieser  Krankheitsgruppe 
(der  Darmkrankheiten )  haben  wir  neben  Belehrung,  die  Ausschei- 
dungen,  den  Korper,  besonders  die  Hiinde.  die  Bettwasche,  Bett  und 
seine  unmittelbare  Umgebung  zu  desinfizieren  und  sauber  zu  halten, 
die  Entstehung  von  Keimtragern  ist  zu  verhiiten;  sincl  solche  ent- 
standen,  kann  mit  denselben  Massnahmen  ihre  Gefahrlichkeit  auf  ein 
geringes  herabgedriickt  werden.  Die  Truppe  ist  immer  wieder  zu 
belehren  und  dazu  zu  erziehen,  dass  Sauberkeit  der  beste  Schutz 
gegen  Erkrankungen  ist.  Das  Wichtigste  der  anderen  Seuchenbe- 
kampfung ist  die  Ermittelung  der  Ansteckungsquelle  und  eventuell 
die  Isolierung  der  Infizierten.  Die  Ermittelung  kann  geschehen: 
(1)  Durch  Nachfragen  (Verkehr.  Wohnort)  ;  (2)  bakteriologische 
Untersuchung  und  zwar  in  krankheitsfreien  Zeiten,  bei  Einzelfallen 
und  bei  Epidemien.  Zu  beriicksichtigen  haben  wir,  dass  Krank- 
heiten  bei  der  Truppe  entstehen  konnen : 

1.  Durch  Einschleppung  aus  der  Zivilbevolkerung,  besonders  (a) 
durch  neueingestellte  Rekruten;  (b)  durch  Uebungsmannschaf ten ; 
(c)bei  der  Mobilmachung. 

2.  Durch  Keimverstreuung  innerhalb  der  Truppen  selbst.  Wir 
werden  also  Nachfragen  ohne  bestimmten  Krankheitsfall  anstellen, 
wenn  aus  der  Zivilbevolkerung  neue  Mannschaften  eintreten,  auch  bei 
der  Mobilmachung,  ferner  bei  Belegung  einer  uns  in  hygienischer 
Hinsicht  unbekannter  Gegend.  Die  letzgenannte  Aiifgabe  wird 
hauptsachlich  den  der  Truppe  vorausgehenden  Hygienikern,  auch 
den  nachfolgenden  Truppenarzten  zufallen.  Bei  einzelnen  oder 
gehauften  Krankheitsfiillen  der  Truppen  werden  wir  moglichst  bald 
die  Ansteckungsquelle  durch  Nachfragen  zu  ermitteln  versuchen. 

In  wieweit  sollen  wir  nun  die  bakteriologische  Durchuntersuchung 
der  Umgebung  zu  Hilfe  nehmen?  einmal  zur  Ermittelung  der 
Ansteckungsquellen,  dann  zur  Auffindung  aller  bereits  Infizierten, 
besonders  der  gesunden  Keimtrager.  Vom  bakteriologischen  Stand- 
punkte  aus  miissten  wir  stets  ausgedehnte  bakteriologische  Durch- 
untersuchung der  Umgebung  eines  Kranken  und  Isolierung  aller 
Kranken  und  gesunden  Keimtrager  verlangen.     Das  ist  aber  weder 
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im  Zivil  noch  beim  Militiir,  am  wenigsten  im  Kriege  in  alien  Fallen 
durchfiihrbar.  Denn  wie  eingangs  erwahnt,  muss  jede  imserer  Mass- 
nalimen  dem  zii  ervvartenden  Nutzen  entsprechen.  In  erster  Linie  ist 
hier  die  Geldfrage  massgebend,  besonders  im  Frieden.  Dann  aber 
audi  haben  wir  Bedacht  zu  nehmen,  dass  moglichst  wenig  Storungen 
entstehen  im  Zivil,  bei  Handel  und  Verkehr,  in  der  Truppe  beim 
Dienst.  Dieses  gilt  ganz  besonders  im  Kriege.  Hierbei  ist  besonders 
zu  beachten :  Die  Zahl  der  zu  erwartenden  gesunden  Keimtriiger  ist 
nur  in  krankheitsfreier  Zeit  und  bei  Einzelfiillen  relativ  gering,  bei 
Epidemiezeiten  enorm  gross;  eine  bakteriologische  Durchuntersu- 
chung  ist  nur  bei  mehrmaliger  Wiederholung  einigermassen  sicher; 
sie  erfordert  Zeit  und  bindet  wiihrend  der  Untersuchungszeit  die  zu 
Untersuchenden  an  einen  bestimmten  Platz. 

Oft  vergehen  im  Felde  noch  dazu  wohl  meist  Tage  bis  zur  Ankunft 
und  Arbeitsfiihigkeit  des  Laboratoriums.  Die  Truppe  mit  einer 
grosseren  Anzahl  Entnahmegefiissen  zu  versehen,  wiirde  zu  weit 
fiihren,  das  Gepiick  unnotig  erhohen  und  oft  wenig  ZAveck  haben,  da 
gerade  sehr  wichtige  Erreger,  Genickstarre,  Ruhr  schwer  transport- 
fahig  sind.  (Dagegen  wiire  es  vielleicht  zweckmassig  den  Truppen- 
feilen  z.  B.  jedem  Regiment  einige  Entnahmegefasse  fiir  Tj^phus,  und 
Paratyphus  (vielleicht  je  10)  im  Manover  und  im  Kriege  (um  nicht 
zu  hohe  Belastung  des  Gepacks  zu  veranlassen)  mitzugeben.  Was 
nun  im  Felde  bei  der  Schwierigkeit  bakteriologischer  Durchunter- 
suchungen  tun?  Bei  Einzelfallen  gefahrlicher  Seuchen,  Cliolera, 
Pest,  haben  sofort  ausgedehnte  Massnahmen,  auch  bakteriologische 
Untersuchung  mit  Isolierung  der  gesunden  Keimtrager  einzusetzen. 
Bei  den  andern  Erkrankungen  werden  wir  bei  Einzelfallen  unsere 
Seuchenbekiimpfung  nach  unserer  jeweiligen  Kenntnis  iiber  die  Ver- 
breitungsart  der  einzelnen  Krankheiten  einrichten  miissen,  und  zwar 
unter  besonderer  Beriicksichtigung  der  Frage,  inwiefern  wir  mit 
gesunden  Keimtragern  und  ihrer  Gefahrlichkeit  zu  rechnen  haben. 
Hierzu  gehort  aber  eingehende  Kenntnis  jedes  Truppenarztes,  auch 
der  der  Reserve  iiber  die  einschlagigen  Fragen.  Zusammenstellung  in 
Form  von  Merkbliittern  iiber  die  Bedeutung  der  Bazillentriiger  die  in 
ausgedehntem  Masse  zu  verteilen  waren,  wiirden  gegebenenfalls  von 
grossem  Nutzen  sein;  auch  in  dem  Fortbildungs-Unterricht  fiir 
SanitatsunterofRziere  miisste  die  Bedeutung  gesunder  Keimtrager 
beim  Unterricht  eingehend  beriicksichtigt  werden.  Als  wichtigste 
Massnahme  wiirden  demnach  zunachst  im  Kriege  zu  ergreifen  sein: 

1.  Meldung  jedes  Krankheitsfalles  an  eine  Zentrale,  z.  B.  Korps- 
arzt,  zur  Vermeidung  nicht  unbedingt  norwendiger  Schreibarbtit 
nicht  an  militarische  und  militararztliche  Zwischeninstanzen.  Fiir 
diese  Meldungen  keine  bestimmte  Form,  moglichst  nur  Meldekarten, 
Telegrammstiel,  Zahlenangaben, 
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2.  Erzwingung  hygienischer  Massnahmen  der  Zivilbevolkerung, 
besonders  Reinlichkeit ;  Beschrankung  des  Verkehrs.  in  erster  Linie 
mit  der  Truppe. 

3.  Haufige  Gesundheitsbesichtigung  gefahrdeter  Truppenteile  unc] 
wiederholte  Belehrung. 

Derartige  Leute  welche  in  der  letzten  Zeit  eine  Infektionskrank- 
heit  durchgemacht  haben  oder  aus  verseuchter  Umgebiing  (Haus, 
Familie,  Arbeitsstatte)  stammen,  miissten  dem  Truppenarzt  stets 
bekannt  sein,  um  sie  und  ihre  Umgebung  beobachten  zu  konnen; 
gegebenenfalls  miisste  bakteriologische  Untersuchung  ihrer  Aus- 
scheidungen  ein  oder  mehere  Male  erfolgen.  Gesunde  Keimtrager 
sollte  man  stets  absondern  und  sie  auch  nach  mehrmaliger  bakte- 
riologischer  Untersuchung  nur  dann  zur  Truppe  entlassen,  wenn 
nicht  erfahrungsgemass  bei  der  betreffenden  Erkrankung  das  Haften 
der  Keime  oft  Jahre-  und  Jahrzehnte  dauert;  denn  mit  schubweiser 
Ausscheidung  ist  stets  zu  rechnen.  Einmal  festgestellte  gesunde 
Keimtrager,  z.  B.  bei  Typhus,  Paratyphus,  und  Kuhr  sollen  m.  E. 
nicht  mehr  bei  der  kampfenden  Truppe,  sondern  nur  im  Innlande 
Verwendung  finden. 

SCHLUSSSATZE. 

1.  Gesunde  Keimtrager  mit  vorausgegangenen  typischen  Krank- 
heitserscheinungen  nennt  man  Dauerausscheider,  ohne  solche  Kok^ 
ken-  oder  Bazillentrager.  Einheitlichkeit  in  der  Nomenklatur  ist 
anzustreben. 

2.  Nur  bei  einer  beschrankten  Anzahl  von  Infektionskrankheiten 
konnen  und  miissen  wir  auf  gesunde  Keimtrager  bei  der  Seuchenbe- 
kampfung  Riicksicht  nehmen.  Diese  sind:  Genickstarre,  Diphterie, 
Typhus,  Paratyphus,  Euhr,  Cholera ;  geringere  Bedeutung  haben  sie 
bei  Influenza. 

3.  Fast  bei  alien  Keimtragern  hat  sich  eine  Beziehung  zu  Kranken 
finden  lassen.  Ubiquitat  ist  bei  keinem  Krankheitserreger  nachge- 
wiesen. 

4.  Die  Zahl  gesunder  Keimtrager  ist  in  epidemiefreien  Zeiten, 
sowie  im  Beginn  und  Aufhoren  von  Epidemien  meist  gering,  auf  der 
Hohe  der  Epidemie  meist  enorm  hoch.  Deshalb  sind  nur  friihzeitige 
Massnahmen  zweckentsprechend  moglich. 

5.  Die  Gesamtheit  der  Keimtrager  bietet  eine  grosse  Gefahr,  der 
einzelne  eine  verhaltnismassig  geringe;  nur  die  wenigsten  verursa- 
chen  Erkranungen.  Bei  Kenntnis  der  Keimtrager  ist  die,  Gefahr 
nur  eine  verschwindend  kleine. 

6.  Wichtig  fiir  die  Seuchenverbreitung  sind  die  Biologie  der 
Erreger  und  die  Art  ihrer  Ausscheidung.  Danach  kann  man  unter- 
scheiden:  (a)   Krankheiten  die  ihren  Sitz  in  den  Atmungsorganen 
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faaben  und  deren  Erreger  in  erster  Lime  in  Speicheltropfchen  beim 
Husten,  Niesen,  Sprechen  (Genickstarre.  Diphterie,  Lungenpest)  in 
die  Umgebung  gelangen,  (b)  mit  ihrem  Sitz  in  den  Verdauungs- 
organen,  deren  Erreger  haiiptsachlich  im  Stuhl  und  Urin  ausge- 
schieden  werden:  Typhus,  Paratyphus,  Ruhr,  Cholera. 

Bei  Griippe  a  ist  Eihschrankung  des  unmittelbaren  Verkehrs,  bei 
Oruppe  h  Sanberkeit  als  wichtigste  Richtschnur  gegeniiber  Kranken 
und  Keimtriigern  geboten. 

7.  Ferner  hangt  die  Verbreitungsart  von  der  Empfindlichkeit 
gegen  Eintrocknung  und  von  der  Ansiedlungsfahigkeit  der  Erreger 
auf  Haustieren,  Fliegen  und  Ungeziefer  ab.  Man  unterscheidet  Nah- 
und  Ferninfektion. 

8.  Das  Wichtigste  bei  der  SeuchenbekJimpfung  besteht  in  der 
moglichst  raschen  Ermittelung  der  Ansteckungsquelle,  daneben  in 
der  Auffindung  von  Keimtragern.  Jenes  erreicht  man  hauptsach- 
lichst  durch  Nachfragen,  dieses  durch  bakteriologische  Untersuchung 
der  Umgebung  des  Kranken. 

9.  Im  Kriege  sind  wir  meist  auf  saciigemasse  Nachforschung  und 
Ermittehing  ohne  bakteriologische  Untersuchung  angewiesen.  Jeder 
Truppenarzt  soil  fiber  die  Bedeutung  gesunder  Keimtrager  bei  den 
einzelnen  Erkrankungen  genau  orientiert  sein.  Auch  ohne  bakte- 
riologische Untersuchung  muss  er  bei  der  Seuchenbekampfung  mit 
der  Moglichkeit  ihres  Vorhandenseins  rechnen  konnen. 

10.  Aus  der  Zivilbevolkerung  konnen  Krankheiten  in  die  Truppe 
verschleppt  werden  durch  (1)  Verkehr,  (2)  neueingestellte  Rekru- 
ten,  (3)  Uebungsmannschaften,  (4)  im  Mobilmachungsfall. 

11.  Die  Massnahmen  richten  sich  nach  der  Gefahrlichkeit  der  Er- 
krankung ;  sie  soUen  sich  besonders  im  Kriege  stets  auf  das  AUernot- 
wendigste  beschranken,  aber  stets  auf  das  Genaueste  durchgefiihrt 
werden.  Kriegerische  Operationen  sind  so  wenig  als  moglich  zu 
storen. 

12.  Hygieniker  und  Truppenarzte  soUen  moglichst  nur  allgemeine 
Eichtschnur  fiir  ihr  Handeln  erhalten;  keine  Einzelheiten.  Gerade 
auch  die  Bedeutung  der  Keimtrager  lasst  sich  fiir  die  einzelnen 
Falle  meist  nur  durch  Priifung  der  Verhaltnisse  an  Oft  und  Stelle 
beurteilen.  Meldungen  und  Berichte  sind  nach  Zahl  und  Form  zu 
vereinfachen  und  einzuschranken. 

13.  Ermittelte  gesunde  Keimtrager,  besonders  bei  Typhus,  Para- 
typhus und  Ruhr  sollten  wegen  der  Gefahr  des  schubweisen  Aus- 
scheidens  auch  bei  wiederholtem  negativen  bakteriologischen  Unter- 
suchungsergebnis  nicht  wieder  bei  der  kampfenden  Truppe,  sondern 
nur  im  Heimatlande  Verwendung  finden. 

14.  Fiir  Stnlil,  Urin  und  Blutproben  sollte  jeder  Truppenteil  und 
jede  Formation  eine  beschrankte  Anzahl  Versandgefasse  erhalten. 


DAS  LAGER  VON   KRASSNOJE-SSELO   IN   SANITASER   BEZIEHUNG. 

Surg.  Gen.  Dr.  Simon  von  Unterbergeb,  Privy  Councillor,  Honorable  Physician 
to  His  Majesty's  Court,  St.  Petersburg,  Russia. 

Schon  bei  den  altesten  Volkern  begegnen  wir  Lagern.  Die  Juden 
crrichteten  Lager,  als  sie  aus  Egypten  durcli  die  Wiiste  zogen;  den 
Griechen  waren  nach  Homer  die  Lager  ebenso  bekannt  und  Xeno- 
phon  gibt  Beschreibungen  der  Lager  bei  den  Persern.  Den  Hohe- 
punkt  der  Entwicklung  der  Lager  fanden  wir  bei  den  Romern. 

Standige  Lager  sell  en  wir  in  Frankreich  und  zwar  am  Ende  des 
XVIII.  Jahrliunderts ;  im  Jalire  1793  in  Bidasso  und  im  Jahre  1794 
in  Diinkirclien.  Von  den  standigen  Lagern  ist  hervorzuheben  das 
Lager  von  Boulogne,  in  welchem  100,000  Mann  Platz  fanden. 

Rnssland  beschrankte  sich  zuerst  auf  das  standige  Lager  um  St. 
Petersburg.  Am  15.  Mai  1733  riickten  Gardetruppen  ins  Lager  und 
zwar  das  Preobaschenskische  Regiment  in  den  Admiralitats-Stadtteil, 
das  Ssemenowsche,  Ismailowsclie  und  Ingermanlandsche  in  dem 
Stadtteil  jenseits  der  Neva  Wassilji-Ostrov. 

Krassnoje-Sselo,  dieser  grosse  Sammelplatz  von  Elitetruppen  in 
der  Jetztzeit  wurde  zum  ersten  Male  im  Jahre  1765  benutzt  als  dort 
auf  Befehl  Katharina  der  zweiten  am  14.  Juni  Manover  bestimmt 
waren,  welche  im  Jahre  1819  wiederholt  wurden.  In  den  letzten 
Jahrzehnten  befanden  sich  im  Lager  von  Krassnoje-Sselo  ca.  40,000 
Mann. 

Krassnoje-Sselo  ist  von  St.  Petersburg  25  Werst  entfernt.  Von 
der  ersten  Station  der  Baltischen  Balm,  die  nach  Oranienbaum  und 
Eeval  fiihrt,  Ligowo  zweigt  der  Weg  ab  siidwestwarts  in  der  Rich- 
tung  nach  Reval  und  geht  anfangs  in  einer  flachen  Gegend,  um  auf 
der  Hjilfte  des  Weges  bei  Krassnoje-Sselo  plotzlich  stark  zu  steigen. 
Diese  steile  Erhebung  ist  der  sogenannte  Glint,  der  sich  bis  nach 
Reval  hinzieht.  Von  der  Hohe  dieser  Erhebung  beginnt  das  Plateau, 
auf  welchem  das  ganze  Lager  sich  befindet. 

Das  Lager  beim  Dorfe  Krassnoje-Sselo  mit  den  anliegenden  Dor- 
fern,  wo  die  Kavallerie  und  die  Artillerie  sich  befinden,  nimmt  einen 
FlJichenraum  von  ca.  200  Quadratwerst  ein.  Auf  der  einen  Seite 
des  Plateaus  gibt  es  Erhohungen  bis  zu  160  F..  wie  der  Duderhof, 
weiterhin  die  Erhohungen  von  Kirchhof  140  F.  und  Kawelachta 
120  F.  Auf  der  anderen  Seite  Kaporskoje,  das  beim  Beginn  des 
Glints  anfangt  und  Schungorowo  erreichen  120  F. 

Inmitten  des  Hauptlagers  liegen  drei  durch  Absperrung  Idinstlich 
angelegte  Seexn,  die  ihren  Ursprung  in  dem  Quellengebiet  des  Duder- 
hof'schen  Berges  nehmen,  um  weiterhin,  erzeugt  durch  geologische 
Bildungen  zuerst  gleichsam  bergab  als  schnellfliessender  Bach, 
Ligowka.  nach  St.  Petersburg  parallel  der  Eisenbahn,  zu  fliessen, 
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wo  er  schliesslich  dort  in  der  Ebene  in  einen  flachen  Kanal  endet. 
Der  dem  Duderhof'schen  Berge  zunachst  gelegene  See  liegt  75  F. 
und  der  zunachst  der  Station  gelegene  68  F,  iiber  dem  Meersspiegel. 
Dank  dieser  Hohendifferenz  ist  die  Stromung  im  dritten  See  so  stark, 
dass  hier  eine  Papierfabrik  florie^en  kann, 

Auf  dem  hohen  Ufer  der  Seeen  in  ostlicher  Richtung  liegt  das 
sogenannte  grosse  Gardelager.  /  Auf  der  gegeniiberliegenden  Seite 
das  sogenannte  Avant-Lager  mit  Armee-Regimentern  und  Militar- 
Lehranstalten.  Auf  dem  grossen  Plateau  zerstreut,  aber  nicht  weiter 
als  10  Werst  vom  Exerzierplatz  liegen  die  Kavallerie-Regimenter. 
Das  riesige  Uebungsfeld  von  circa  5  Quadratwerst,  wo  auch  die 
grossen  Paraden  abgehalten  werden,  schliesst  sich  an  das  Avant- 
Gardelager  und  auf  der  hochsten  Erhebung  liegt  der  Kaiserhiigel 
mit  dem  Kaiserzelt,  wo  bei  den  Paraden  die  Tnippen  vor  dem  Zaren 
vorbei  defilieren. 

Auf  der  rechten  Seite  der  Seexn  liegen  die  kaiserlichen  Villen,  die 
Verwaltungsbehorden,  das  Hospital,  das  Theater. 

Das  Gelande  des  Lagers  von  Krassnoje-Sselo  gehort  in  geologischer 
Beziehung  zu  den  altesten  Formationen.  Das  grosse  Plateau  des 
Lagers  gehort  der  silurisch-cambrischen  Formation,  ist  reich  an 
Unguliten-Kalkschichten,  Sand  und  blauem  Lehm.  Die  Bildung  des 
Plateaus  ist  den  Einwirkungen  der  Eisperiode  zuzuschreiben,  wo 
grosse  Eismassen,  aus  Scandinavien  kommend,  die  Kalkschichten  auf 
Lehm  fortriickten,  wobei  sich  Faltungen  nach  alien  Richtungen 
bildeten,  die  wiederum  mannigfache  Risse  erhielten.  Diese  Falten- 
bildungen  haben  dann  die  Veranlassung  gegeben  zu  Erhebungen, 
die  als  Hiigel  und  Berge  sich  jetzt  prasentieren. 

Die  Flora  ist  auf  den  Anhohen  durch  kraftige  Fichten,  Tannen 
und  Birkenbaume  vertreten,  ebenso  Ahorn,  Eichen  und  wilden  Nuss- 
baum.  Unter  den  Grasern  sind  zu  nennen  Oxalis  Acetosella,  Tussilago 
farfara,  Trientalis  Europea,  Anemone  nemorosa  et  hepatica.  Dank 
dem  schonen  kraftigen  Graswuchs  ist  in  Krassnoje-Sselo  die  Milch- 
wirtschaft  sehr  entwickelt. 

Die  Luft  im  lager  ist  rein  und  schon.  Der  vorherrschende  West- 
wind  mildert  die  Sommerhitze. 

Das  Gelande  des  Lagers  besteht,  wie  wir  oben  gesehen,  aus  blauem 
Lehm,  Kalk-  und  Sandschichten  und  alluvialem  Geroll  und  ist  mit 
iippigen  Grase  bestanden.  In  trpckener  Jahreszeit  ist  auf  der  Land- 
strasse  viel  Staub,  in  nasser  ist  der  Boden  glitschig,  trocknet  aber 
schnell  aus. 

Dank  den  radioactiven  Eigenschaften  des  blauen  Lehms  und  des 
Wassers  ist  der  Gesundheitszustand  der  Bevolkerung  ein  guter.  Epi- 
demische  Krankheiten  wie  Typhus  oder  Cholera  finden  keinen 
Boden;  die  eingeschleppten  Falle  werden  isoliert  und  eine  endemische 
Verbreitung  findet  nicht  statt. 
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Das  Concentriren  von  circa  40,000  Mann  an  einem  Orte  wirft 
selbstredend  die  Frage  auf  "  wo  "  und  "  wie  "  ein  Lager  errichtet  sein 
muss,  damit  dem  sanitaren  Zustande  Geniige  geleistet  werde.  Wird 
diese  Frage  nicht  mit  der  notigen  Energie  ventilirt  imd  ihrer  Losung 
entgegengefiihrt,  so  kann  sich  im  Lager  leicht  der  Boden  zur  Ent- 
wicklung  epidemischer  Krankheiten  bilden.  In  dieser  Hinsichfc  sei 
daran  erinnert,  dass  schon  Moses,  als  er  die  Israeliten  in  die  Wiiste 
flihrte,  viele  beachtenswerte  Kegeln  festgesetzt  hatte ;  so,  z.  B.,  musste 
jeder  Israelii  eine  Schaufel  mit  sich  fiiliren,  um  seine  Exkremente  zu 
vergraben.  Jeder,  der  seine  Notdurft  innerhalb  der  Grenzen  des 
Lagers  befriedigte,  gait  als  unrein;  es  wurde  ihneti  verboten,  vor  7 
Tagen  ins  Lager  zuriickznkommen. 

Der  Erdboden  als  solcher  kann,  trotzdem  das  Lager  sich  seit  vielen 
Jahren  dort  befindet,  durchaus  nicht  als  verseucht  gelten.  Die  Lager- 
zeit  dauert  etwa  5  Monate ;  7  Monate  also  ruht  der  Boden  und  reinigt 
sich  auf  biologischem  Wege.  Wir  wissen  ja  jetzt,  dass  sogar  in  dicht 
bevolkerten  Stadten  auf  circa  4  Meter  Tiefe  das  Wasser  steril  ist,  so 
energisch  geht  ja  der  biologische  Reinigungsprozess  vor  sich. 

Die  Vorbeugung  der  Verunreinigung  des  Lagers  besteht  in  einer 
systematisch  durchgefiihrten  Abfuhr  der  Exkremente  durch  die 
Landbevolkerung.  Da  die  Aborte  sich  meist  in  800  F.  Entfernung 
von  den  Zelten  befinden,  werden  zur  Nacht  zum  Uriniren  Tonnen  in 
der  Nahe  der  Zelte  aufgestellt. 

Im  Lauf  von  Jahrzehnten  sind  nicht  alle  Abzugskanale  und 
Graben,  welche  die  Abwasser  fiihren,  stets  mit  der  notigen  Energie 
gereinigt  worden,  weshalb  sich  an  vielen  Stellen  Stauungen  bilden, 
die  zuweilen  zu  Zersetzungen  und  Gestank  Veranlassung  gegeben 
baben.  Jetzt  ist  diese  Frage  nach  eingehender  Behandlung  spruch- 
roif  geworden :  man  schreitet  zu  einer  Kanalisation  mit  Bildung  von 
Kollektoren  und  biologischen  Filtern;  das  Abwasser  aus  dem  Filter 
wird  in  den  FIuss  Ligowna  geleitet. 

In  den  Dorfern  ist  die  Frage  der  Vorbeugimg  einer  Verseuchung 
des  Bodens  schwieriger  zu  losen,  weil  die  Landbevolkerung  noch 
rechti  primitive  Einrichtungen  der  Aborte  besitzt.  Streng  ausge- 
fiihrte,  regelrechte  Abfuhr  und  Desinfektion  spielen  auch  hier  in  der 
Vorbeugimg  der  Verseuchung  des  Lagerplatzes  eine  hervorragende 
Rolle. 

Die  Wasserversorgung  des  Lagers  ist  im  Grossen  und  Ganzen  als 
sehr  giinstig  zu  bezeichnen.  Ausser  Quellwasser  in  iiberreichera 
Masse,  besitzt  das  Lager  artesische  und  gewohnliche  Brunnen  der 
Landbevolkerung,  zuweilen  mit  einer  Tiefe  von  37  m.  mit  gesundem 
Trinkwasser.  Schlecht  gehaltene  Brunnen  werden  stets  umgebaut 
oder  durch  neue  ersetzt. 

Im  Lager  sind  drei  grosse  Quellengebiete,  die  gegen  1  Million 
Eimer  frisches,  kiihles,  schmackhaftes  Trinkwasser  liefern.     Da  das 
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Wasser  der  Quellen  nicht  so  captirt  ist.  wie  es  die  nenesten  Fordenin- 
gen  der  Bakteriologie  erheischen,  auch  die  Leitimgsrohren  einige 
Defekte  aiifweisen,  somit  das  Trinlnvasser  bakteriellerseits  niclit  voU- 
kommen  einwandsfrei  ist,  so  hat  man  bereits  mit  Umbauten  ange- 
fangen,  um  auch  den  scrupelosesten  Anforderungen  der  Bakteriologie 
gerecht  zu  werden. 

Im  menschlichen  Leben  spielt  je  das  AVasser  eine  hervorragende 
Rolle.  Das  Wasser  dient  nicht  niir  als  Niihrstoff,  sondern  auch  als 
Mittel  zur  Starkung  unseres  Organismus  gegen  Krankheiten,  ebenso 
wie  eine  kraftige  Nahrung,  Sonnenlicht  und  reine  frische  Luft. 
Bader  und  Douchen  regulieren  die  Blutzirkulation  in  alien  Organen 
und  erzeugen  eine  normale  Osmose  in  alien  Zellen,  und  dort  hat  der 
Bazillus  meist  keinen  Boden  zu  seiner  Entwickelung. 

Zur  Hygiene  der  Haut  gehort  auch  reine  Leib-  und  Bettwiische, 
daher  ist  eine  gute  Waschkiiche  eine  unentbehrliche  Einrichtung,  sie 
kann  ja  meist  eine  Desinfektionskammer  ersetzen;  auf  diese  Ein- 
richtungen  wird  jetzt  grosses  Gewicht  gelegt,  daher  ist  bei  der 
Wasserversorgung  10  Eimer  a  Person  pro  Tag  gerechnet  worden. 

Wo  viel  Wasser  ist,  da  ist  mehr  Reinlichkeit,  Wo  Reinlichkeit  ist, 
da  ist  kein  Kaum  fiir  epidemische  Krankheiten. 

Das  Lager  besitzt  eins  der  hiisbschesten  Hospitaler,  die  ich  geselien. 
Auf  einer  Anhohe  mit  schoner  Fernsicht,  umgeben  von  Parkanlagen 
und  geschmiickt  mit  Blumenbeeten,  befinden  sich  einetagige  Holz- 
baracken  und  grosse  und  kleine  Zelte.  Das  Hospital  kann  circa  600 
Kranke  aufnehmen.  Soldaten  mit  aloiten  Infektionskrankheiten 
werden  nicht  a,ufgenommen,  sie  werden  nach  St.  Petersburg  evakuiert. 
Ein  Drittel  aller  Krankheiten  reprasentieren  immer  Brustleidende, 
die  aus  der  Stadt  evakuiert  werden,  damit  sie  sich  in  frischer  Luft 
erholen  konnen.  Kriegschirurgische  Krankheiten  sind  jetzt  meist 
ersetzt  durch  Operationen  civilen  Charakters,  wie  Appendiciten, 
Bruchoperation,  u.  s.  w. ;  die  vor  circa  30  jahren  haufig  vorgenom- 
menen  Amputationen  und  Resectionen  kommen  jetzt  selten  vor. 
Epidemische  Krankheiten  wie  Typhus,  Paratyphus,  Cholera,  sind 
stets  aus  St.  Petersburg,  dieser  Stadt  aller  Infektionskrankheiten, 
durch  Bazillentrager  eingeschleppt.  Derartige  Kranke  werden  sofort 
isoliert,  so  dass  eine  grosse  Verbreitung  epidemischer  Krankheiten 
iiloer  das  ganze  Lager  nicht  stattfindet. 

Das  Hospital  besitzt  ein  gutes  Laboratorium,  eine  Apotheke,  ein 
Zahncabinett.  Die  Kiiche  ist  vorziiglich,  die  Milch  tadellos.  Ausser 
dem  grossen  Hospital  befinden  sich  bei  jedem  Regiment  kleine  Lsza- 
rette  bis  zu  20  Betten ;  sie  bestehen  aus  Holzbaracken  und  Zelten  und 
in  diesen  werden  leichte  Erkrankungen  behandelt. 

Das  Lager  von  Krassnoje-Sselo  mit  viel  Luft  und  Wasser  und 
Boden,  reich  an  radioactiven  Eigenschaften  kann  somit  in  sanitarer 
Beziehung  als  sehr  begiinstigt  bezeichnet  werden. 
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THE  PERSONAL  HYGIENE  OF  THE  SOLDIER  MAN  FROM  THE  VIEW- 
POINT OP  HIS  OFFICERS. 

John  Van  Renssklaes  Hoff.  A.  M..  M.  D.,  LL.  D..  Colonel,  United  States  Army 

(retired). 

"  Let  me  Iiave  men  about  me  tliat  are  fat ;  sleek  men  and  such  as  sleep  o' 
nights,"  said  Csesar.  "  Those  with  a  lean  and  hungry  look  think  too  much  and 
sleep  too  little." 

"A  great  subject  with  officers  should  be  to  keep  those  committed  to  their 
charge  in  good  health.  There  are  precautions  to  be  taken  and  rules  to  be 
attended  to,  the  results  of  esperience,  which  it  is  now  disgraceful  in  an  officer 
to  be  ignorant  of."     (Lord  Wolseley.) 

We  are  fortunate  to-day  in  our  appreciation  of  the  fact  that  mili-- 
tary  hygiene  is  really  a  part  of  military  education,  and  that  the  care 
of  troops  in  a  state  of  health  is  quite  as  much,  if  not  more,  the 
business  of  the  line  than  the  medical  officers. 

To  meet  this  responsibility  all  officers  are  now  required  to  study 
and  pass  in  military  hygiene,  for  promotion,  thus  gaining  for  this 
important  subject  a  standing  with  the  military  body  which  it  never 
before  had. 

But,  while  line  officers  must  know  the  practical  side  of  the  care  of 
troops,  they  also  must  know  too  many  other  things  to  permit  all  of 
them,  to  devote  much  time  to  the  theorj^  of  military  hygiene,  hence 
this  is  relegated  to  the  medical  staff,  which  is  the  aid  and  advisor 
of  the  commanding  officer.  Of  course,  the  commander,  whatever  his 
rank,  and  only  he,  determines  the  application  of  the  aid  and  advice, 
and,  no  matter  whether  he  accepts  or  rejects  them,  he  alone  is 
responsible. 

Much  there  is  in  the  situation,  arrangement,  supply,  and  adminis- 
tration of  the  soldier's  environment  that  is  of  great  importance,  but, 
after  all,  it  is  not  so  much  the  habitation  as  the  man  who  occupies 
it  that  must  be  considered,  if  the  best  fighting  results  are  to  be 
obtained. 

Assuming  that  the  recruit  is  endowed  with  a  sound  body  and  a 
reasonably  receptive  mind,  and  also  assuming  that  his  officer  has  the 
gift  of  being  able  to  manage  him  and  his  fellows,  what  is  the  first 
duty  of  the  officer  to  this  man,  whom  the  Government  has  placed  in 
the  hollow  of  his  hand,  to  make  or  mar  as  a  soldier? 

Teach  him  right  living  under  the  conditions  of  miltary  life :  then 
he  will  be  able  to  march  to  the  front  or  flank  (the  substance  of 
drill),  and  shoot  straight,  for  he  will  neither  march  nor  shoot  long 
if  he  does  not  know  how  to  care  for  his  own  health.  In  a  word, 
teach  him  how  to  preserve  his  health  under  service  conditions. 

The  personal  sanitation  of  the  individual  elements  of  a  military 
body  is  of  particular  importance  because,  for  military  purposes, 
training,  discipline,  interior  economj^,  etc.,  they  are  crowded  into  a 

461 


462     SECTION-  VIII :  military,  naval,  and  teopical  hygiene. 

comparatively  limited  space.  It  is  too  well  known  to  be  disputed 
that  disease  and  death  are  directly  proportioned  to  density  of  popu- 
lation and  uncleanliness  of  surroundings.  Hence  it  follows  that, 
since  a  military  population  must  of  necessity  be  dense,  its  sanitary 
safety  lies  in  cleanliness. 

That  cleanliness  does  not  instinctively  appeal  to  the  human  animal 
is  evidenced  by  the  fact  that  he  is  naturally  dirty.  Cleanliness  and- 
order  are  acquired  habits,  and  much  of  the  time  of  the  officer  is  taken 
up  in  teaching  the  many  who  join  the  Army  how  to  get  clean  and 
keep  clean  in  body,  barracks,  and  camp.  Hence  the  necessity  for 
the  endless  round  of  inspection,  a  necessity  all  good  housekeepers 
.recognize  and  which,  if  omitted,  even  for  a  single  day,  will  leave  its 
mark  in  some  trifling  neglect.  Uncorrected,  these  will  soon  increase 
in  geometrical  proportion,  and  particularly  is  this  the  case  in  active 
service. 

From  the  foregoing  it  follows  that  the  basic  principle  on  which  the 
soldier's  efficiency  depends  is  cleanliness.  Cleanliness  of  person, 
place,  air,  water,  and  food. 

But  what  does  this  mean  ?  Webster  defines  cleanliness  as  the  state 
of  being  habitually  clean.  In  the  light  of  modern  scientific  discovery 
it  may  be  defined  as  freedom  from  harmful  germs,  and  herein  lies  the 
essence  of  the  proposition. 

Everywhere  about  us  on  the  earth,  in  the  air,  and  water,  within  and 
without  the  body,  are  numerous  seeds  so  infinitesimally  small  that 
millions  of  them  can  be  held  on  the  tip  of  a  single  finger.  These 
seeds  are  harmless  or  harmful.  Some  have  no  appreciable  effect  and 
some  produce  the  most  malignant  diseases;  some  protect  and  some 
assault  the  body.  Between  these  germs  active  warfare  is  constantly 
being  waged  and,  so  far  as  the  citadel  of  the  body  is  concerned,  the 
attack  must  ultimately  win.  But  whether  it  be  an  easy  or  a  har'd 
victory  will  depend  largely  upon  the  care  given  the  citadel  (the  body) 
itself. 

The  first  lesson  to  be  taught  the  recruit  is  in  personal  cleanliness. 
The  surface  of  the  body  must  be  kept  scrupulously  clean. 

General  regulations  of  the  United  States  Army  deal  with  this  phase 
of  personal  sanitation  in  a  sketchy  way  under  Interior  Econom}?^  of 
Companies,  paragraph  286,  requiring  that  strict  attention  will  be 
paid  by  company  commanders  to  the  cleanliness  of  the  men  and  to 
the  police  of  barracks  or  tents.  The  men  will  be  required  to  bathe 
frequently  and  to  wash  their  hands  after  going  to  the  latrines  and 
before  each  meal.  The  hair  will  be  kept  short  and  the  beard  neatly 
trimmed.  Soiled  clothing  will  be  kept  in  the  barrack  bag,  and  it  is 
made  the  duty  of  noncommissioned  officers  to  see  that  these  things 
are  done.  Paragraph  283  requires  that  the  company  commanders 
shall  "  make  a  daily  inspection  of  the  men's  quarters  and  kitchens. 
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giving  particular  attention  to  cleanliness  and  the  proper  preparation 
of  food." 

These  extracts  constitute  a  text  for  a  sermon  on  personal  hygiene 
which  the  officer  should  unceasinglj'-  preach  to  his  men  and  lay  to 
heart  himself;  for  example  is  always  stronger  than  precept. 

Strange  to  tell,  a  well-known  writer  on  hygiene  says :  "  It  is  hardly 
necessary  to  impress  upon  intelligent  people  the  importance  of  per- 
sonal cleanliness,  for  such  is  a  matter  of  almost  natural  instinct." 
This  is  not  so  with  soldiers,  certainly  not  in  active  service,  nor  do  I 
believe  it  is  instinctive  in  other  humans.  Our  writer  adds :  "  In  the 
case  of  the  naturally  dirty,  the  attempt  to  educate  in  this  particular  is, 
as  a  rule,  a  hopeless  task,  and  with  such  the  maintenance  of  cleanli- 
ness of  body  and  surroundings  can  be  obtained  only  by  compulsion." 

Those  who  have  had  experience  in  recruiting  duty  need  not  be  told 
that  the  class  of  humanity  seeking  enlistment  in  the  military  service 
is  not  always  of  the  alleged  instinctively  clean  grade.  Hence  the 
necessity  that  officers  give  strict  attention  to  the  bathing  habits  of 
their  men,  for  "  bathing  is  of  importance  to  health,  not  only  for  its 
action  in  removing  dirt  and  infectious  matter  of  external  origin,  but 
for  its  influence  in  keeping  the  skin  free  from  waste  products  of  the 
system  and  in  condition  for  the  proper  exercise  of  its  natural  func- 
tions ;  for  the  skin  is  one  of  the  most  important  natural  defenses." 

It  is  important  that,  among  the  standing  orders  in  every  company 
in  barracks,  should  be  one  prescribing  the  minimum  number  of  baths 
each  man  must  take  weekly,  and  a  record  should  be  kept  of  the  bath- 
ings. The  necessity  for  an  occasional  body  inspection  is  imperative, 
and  to-day  in  the  United  States  Army  the  biweekly  physical  examina- 
tion is  general. 

Orderliness  of  personal  belongings  and  surroundings  is  also  of  the 
utmost  importance  to  the  military  community,  and  this  is  best  ef- 
fected by  absolute  uniformity.  The  bedding  should  be  disposed  of 
in  a  certain  way,  preferably  folded,  and  laid  upon  the  uprolled  mat- 
tress. This  insures  the  shaking  of  sheets  and  blankets  at  least  twice 
daily,  as  well  as  the  airing  of  the  mattress.  The  lockers  should 
always  be  packed  uniformly,  and  the  clothing  and  shoes  brushed  be- 
fore being  put  therein.  The  soiled  clothing  should  invariably  be 
kept  in  the  barrack  bag,  and  bedding  and  clothing  should  be  sunned 
and  aired  weekly.  Rules  covering  all  points  of  interior  economy 
should  be  posted  in  the  barracks,  so  that  none  can  plead  ignorance 
of  these  requirements. 

The  obligation  of  the  company  commander  to  be  particularly  so- 
licitous as  to  the  food  of  his  men  is  everywhere  recognized  as  of  the 
highest  importance.  Six  paragraphs  of  general  regulations  are  de- 
voted to  this  subject,  in  which  the  company  commander  is  especially 
charged  with  the  supervision  of  the  cooking  and  the  messing  of  his 
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men.  Nothing  adds  more  to  the  contentment  of  a  company  than  a 
good  mess.  If  men  are  satisfactorily  fed,  the  amount  of  effective 
work  which  can  be  gotten  out  of  them  is  practically  limitless;  but  if 
they  are  well  fed,  they  must  be  well  worked,  or  the  balance  will  not 
be  maintained,  and  the  laziness  of  plethora  will  result. 

In  peace  time,  military  life  is  idealistic  rather  than  realistic.  The 
soldier  is  constantly  fighting  a  hypothetical  enemy,  and  the  largest 
part  of  the  officer's  duty  is  to  make  work  for  him,  and  see  that  he 
does  it,  so  that  when  a  real  enemy  appears  he  will  be  "  fit."  But, 
though  his  enemy  is  mostly  imaginary,  his  stomach  is  very  real  and 
imperatively  demands  attention.  Regarding  the  soldier  man  simply 
as  a  machine,  we  know  that  a  certain  number  of  pounds  and  ounces 
of  food  should  produce  a  certain  number  of  foot  tons  of  work;  but 
we  must  not  forget  that  there  is  a  palate  to  be  consulted,  and  also  the 
food  habits  of  the  man.  So  it  is  impossible  to  lay  down  hard  and 
fast  rules  for  the  conduct  of  a  mess,  and  he  is  happiest  in  results  who 
comes  nearest  the  average  requirements  of  all  his  men.  Neverthe- 
less, there  will  always  be  kickers,  and  these  are  best  disposed  of  by 
a  detail  as  cook's  police.  It  goes  without  saying  that  the  dietary 
should  be  ample,  varied,  and  wholesome;  that  it  should  be  eaten  in 
sufficient  but  not  excessive  quantity,  and  in  an  orderly  and  deliberate 
way.  Nor  should  it  be  forgotten  in  this  connection  that  clean  teeth 
are  indirectly  an  important  factor  in  good  digestion,  and  that  dirty 
cooking  utensils  have  poisoned  men  to  death. 

The  personal  habits  of  the  individual  sre  matters  of  great  con- 
sideration. 

Tobacco  is  harmful  to  the  average  adult  ou'ly  when  it  is  abused,  as 
it  is  likely  to  be  by  the  cigarette  fiend. 

Wine,  women,  and  song  represent  the  ideals  of  youthful  pleasure, 
and  though  the  soldier  man  may,  without  great  difficulty,  be  per- 
suaded to  give  up  song,  he  quite  persistently  adheres  to  his  other 
ideals,  oftentimes  to  his  undoing.  No  one  can  question  the  value 
of  temperance  nor  that  disease  is  often  the  indirect  result  of  drink. 
An  ideal  army  would  be  one  without  vices,  but,  as  we  can  not  hope 
for  such,  it  is  our  duty  to  make  the  one  at  hand  as  near  ideal  as 
possible. 

A  controllable  license  is  the  best  we  could  hope  for,  but  as  Con- 
gress has  deprived  us  of  this,  there  remains  nothing  but  precept, 
persistence,  and  punishment,  until  finally  we  may  succeed  in  bring- 
ing the  average  soldier  man  up  to  the  congressional  standard  of 
sobriety.  Certainly  no  officer  wants  a  drunkard  in  his  company, 
for  there  can  be  no  more  undependable  creature  than  such,  except 
that  he  can  always  be  depended  upon  to  get  drunk  in  every  emergency. 

The  natural  instinct  of  the  adult  animal  is  to  perpetuate  his  race — 
he  mates  and  propagates.     In  the  ranks  of  the  Army  such  mating  is 
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usually  of  a  very  temporary  character,  and  the  propagation  is  toe 
frequently  of  diseases  peculiar  to  the  disciples  of  Venus.  We  can 
not  hope  to  wholly  eradicate  venery,  but  we  can  reduce  the  habit  by 
hard  work,  and  the  danger  by  cleanliness. 

Some  one  has  said  that  the  soldier  man  "is  most  amenable  to 
advice,  provided  it  is  given  with  a  'sweet  reasonableness,'  and  not 
forced  upon  him  '  by  order.'  Point  him  out  the  better  way,  and  sym- 
pathize with  him  in  the  trials  and  difficulties  which  beset  him,  and 
half  the  "battle  is  won."  However,  see  that  he  obeys  orders.  'The  fol- 
lowing order  embodies  the  most  recent  views  of  the  War  Department 
regarding  the  care  of  troops : 

General  Ordees,  1  War  Department, 

No.  17.  J  Washington,  May  31,  1912. 

1.  It  is  enjoined  upon  all  officers  serving  with  troops  to  do  their  utmost  to 
encourage  healthful  exercises  and  physical  recreation,  and  to  supply  oppor- 
tunities for  cleanly  social  and  interesting  mental  occupations  for  the  men 
under  their  command;  to  take  advantage  of  favorable  opportunities  to  point 
out,  particularly  to  the  younger  men,  the  inevitable  misery  and  disaster  which 
follow  upon  intemperance  and  moral  uncleanliness,  and  that  venereal  disease, 
which  is  almost  sure  to  follow  licentious  living,  is  never  a  trivial  affair. 
Although  the  chief  obligation  and  responsibilty  for  the  instruction  of  soldiers 
in  these  matters  rest  upon  company  officers,  the  medical  officers  should  cooi> 
erate  by  occasional  lectures  or  other  instruction  upon  the  subject  of  sesunl 
physiology  and  hygiene  and  the  dangers  of  venereal  infection. 

2.  Commanding  officers  will  require  that  men  who  expose  themselves  to  iht 
dangers  of  contracting  venereal  disease  shall  at  once  upon  their  return  to 
camp  or  garrison  report  to  the  hospital  or  dispensary  for  the  application  of 
such  cleansing  and  prophylaxis  as  may  be  prescribed  by  the  Surgeon  Generai. 
Any  soldier  who  fails  to  comply  with  such  instructions,  if  found  to  be  suffer- 
ing from  a  venereal  affection,  shall  be  brought  to  trial  by  court-martial  for 
neglect  of  duty. 

3.  Commanding  officers  will  require  a  medical  officer,  accompanied  by  the 
company  or  detachment  commander,  to  make  a  thorough  physical  inspection 
twice  in  each  month  of  all  the  enlisted  men  (except  married  men  of  good 
character)  of  each  organization  belonging  to  or  attached  to  the  command. 
These  inspections  will  be  made  at  times  not  known  beforehand  to  the  men, 
and  preferably  immediately  after  a  formation.  The  dates  on  which  the  physi- 
cal inspections  of  the  various  organizations  are  made  will  be  noted  on  the 
monthly  sanitary  reports. 

At  these  inspections  a  careful  examination  of  the  feet  and  footwear  and  ol 
the  condition  of  personal  cleanliness  of  the  men  will  be  made,  as  well  as  care- 
ful observation  for  the  detection  of  venereal  diseases. 

After  food^  rest. — There  is  no  such  thing  as  perpetual  motion  within 
the  limits  of  the  spheres,  and  certainly  not  within  the  human  ma- 
chine, for  which  a  period  of  rest  both  of  body  and  mind  is  indis- 
pensable. The  usual  question  is.  Soldier,  will  you  work?  rather  than 
rest,  but,  under  certain  conditions,  there  is  no  work  so  terrific  as  that 
of  the  soldier.  Ordinarily  eight  hours  for  work,  eight  hours  for  rest, 
and  eight  hours  for  recreation  is  a  formula  which  can  be  safely  fol- 
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lowed  with  the  average  man,  be  he  soldier  or  civilian.  A  due  amount 
of  physical  exercise  is  essential  to  health  and  is  a  sine  qua  non  for  a 
soldier. 

Mark  this  fact:  A  soldier  must  be  an  all-round  athlete  if  one  ex- 
pects from  him  the  best  fighting  results.  The  effort  involved  in 
physical  exercise  produces  its  effects,  not  alone  upon  the  muscles,  but 
upon  the  lungs  and  heart  as  well;  in  fact,  all  the  tissues  and  organs 
respond.  There  is  no  subject  a  knowledge  and  practice  of  which  is 
of  more  importance  to  a  company  officer  than  the  physical  training  of 
his  men. 

Cleanliness  of  the  soldier's  habitation  is  almost  as  essential  as 
cleanliness  of  his  person.  Wliat  if  his  barrack  has  all  the  modern 
conveniences  and  is  constructed  in  accordance  with  the  most  ad- 
vanced ideas  if  it  is  dirty  and  ill-kept  ?  There  is  no  truer  saying  than 
that  dirt  breeds  disease.  An  effectively  policed  hovel  is  safer  than  a 
foul  palace,  and,  if  we  wish  to  keep  our  men  well,  we  must  insist  upon 
the  surface  cleanliness,  not  only  of  their  bodies,  but  of  their  habita- 
tions and  surroundings  as  well. 

This  does  not  mean  the  weekly  flooding  with  water  of  the  floors  of 
his  dwelling  sometimes  to  the  depth  of  inches,  and  the  subsequent 
sweeping  out  of  the  water  often  through  holes  in  the  floor,  in  the  hope 
that  it  will  carry  out  the  accumulated  dirt,  thus  saving  the  elbow 
grease  which  little  water  and  larger  muscular  effort  would  demand. 
Nothing  is  better  known  than  that  flooded  floors  invite  disease,  and 
such  should  be  absolutely  interdicted. 

Dusting  should  be  done  with  a  damp  cloth,  and  not  a  dustbrush, 
for  dust  is  germ  laden  and  should  not  be  stirred  up. 

Great  care  should  be  taken  to  prevent  the  clothing  worn  through 
the  day  from  being  thrown  carelessly  about  the  squad  room  at  night, 
to  befoul  the  air,  and  possibly  infect  the  sleepers.  Nor  should  we 
forget  to  see  that  the  squad  rooms  are  properly  ventilated  day  and 
night,  so  that  each  occupant  shall  get  his  full  requirement  of  oxygen. 
The  heat  should  be  shut  out  of  the  squad  rooms  at  night  and  warmth 
maintained  by  adequate  bed  clothing. 

But  let  us  now  consider  the  military  molecule  from  the  standpoint 
of  his  alleged  normal  condition,  war,  and  assume  that  he  is  starting 
out  as  a  recruit  in  an  active  campaign.  Theoretically,  being  an 
American  citizen,  he  should  know  how  to  ta,ke  care  of  himself;  but, 
practically,  no  matter  how  intelligent  under  civil  conditions,  recent 
experiences  have  taught  us  that  when  he  assumes  the  gim  he  grows 
utterly  oblivious  of  all  the  rules  of  healthy  living.  He  renounces  his 
individuality,  or  rather  transfers  his  responsibility  therefor,  and 
becomes  the  victim  of  circumstances  over  which  he  has  no  control. 
These  "  circumstances  "  are  his  officers.  If  they  know  how  to  order 
his  military  life,  fortunate  it  is  for  him;  if  not,  then  will  be  repeated 
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the  story  of  the  fever  camps,  until,  through  dearly  bought  experience, 
is  learned  the  rule  of  right  living. 

Don't  let  us  again  forget  to  change  camp  frequently,  and  when  the 
military  situation  permits  scatter  divisions,  brigades,  regiments,  and 
take  as  much  room  as  practicable  for  individual  tents,  for  crowding 
should  never  be  permitted  if  it  is  avoidable.  This  and  the  providing 
of  occupation,  suitable  clothing,  proper  food,  and  pure  water  are  par- 
ticularly the  business  of  the  officer. 

Let  us  see  what  the  man  must  do. 

As  stated,  the  soldier  is  required  by  regulations  to  bathe  frequently 
and  wash  his  hands  before  meals  and  after  stooling,  keep  his  hair 
short,  beard  trimmed,  his  soiled  clothing  in  a  barrack  bag,  the  other 
clothing  in  good  order,  and  the  barrack  or  tent  clean.  This  is  the  law 
and  the  gospel  from  which  our  "  military  resources  "  must  evolve,  the 
whole  scheme  of  soldier  sanitation.  The  professional  soldier,  of 
course,  learns  it  through  daily  experience,  precept,  and  example.  But 
what  of  our  recruit  member  of  a  recruit  company  of  which  a  recruit 
officer  is  in  command,  or  possibly  a  regiment  or  brigade  of  recruit 
companies  for  which  this  officer  is  responsible?  Would  his  officer 
tell  him,  in  the  language  of  the  regulations,  to  bathe  and  shave,  and 
nothing  more?  Did  he  so,  the  result  would  be  as  effective  as  that 
which  followed  the  effort  of  a  certain  officer  who  rode  from  tent  to 
tent  of  new  arrivals  in  a  camp  of  concentration  crjdng :  "  Boil  the 
water;  boil  the  water!"  when  the  men  had  no  utensils  suitable  for 
that  purpose,  and  even  had  they,  would  not  have  known  how  to  use 
them. 

Systematic  instruction  in  personal  hygiene  to  such  an  organization 
in  the  beginning  is  paramount  to  any  other  instruction,  and  no  higher 
duty  can  devolve  upon  a  company  commander  than  to  know  and  to 
teach  his  men  how  to  preserve  their  health,  for  upon  health  more  than 
upon  anything  else  depends  the  efficiency  of  his  organization. 

Personal  cleanliness  in  the  field  is  not  easily  maintained,  and, 
unless  the  requirement  is  absolute,  there  will  be  no  spontaneous  effort 
on  the  part  of  the  great  majority  of  enlisted  men  to  be  clean.  Very 
little  water  is  actually  necessary  for  a  bath,  and  a  canteenful  with  a 
svash  cloth  judiciously  used  will  cleanse  the  entire  surface  of  the 
body.  Particular  attention  should  be  given  to  the  folds  and  flexures. 
Lacking  water,  an  air  bath  and  dry  rub  will  promote  cleanliness. 
The  time  for  bathing  is  after  the  day's  work  is  accomplished.  In 
the  morning  a  damp  towel  for  the  face  and  a  hand  wash,  if  possible, 
are  all  that  are  requisite.  Close-cropped  hair  and  beard  demand  no 
attention  except  to  be  treated  as  is  the  rest  of  the  surface  of  the  body. 

A  word  as  to  the  pack,  premising  our  remarks  by  the  statement 
that  the  soldier  should  not  be  permitted  to  have  anything  except 
what  is  absolutely  necessary,  and  this  he  should  be  required  to  have. 
66692— VOL  5,  PT  2—13 11 


468     SECTION  vni:  military,  naval,  and  teopical  hygiene. 

In  campaign  a  soldier  man  must  have  a  number  of  things  to  make 
him  effective,  about  50  pounds  of  them,  now  prescribed  in  orders.  If 
the  order  is  not  stricth'^  followed,  he  will  sometimes  overburden  him- 
self, especially  in  the  beginning,  with  nonessentials,  but  oftener  he 
will  be  without  those  things  he  actually  needs. 

Report  has  it  that  we  have  at  last  found  a  satisfactory  knapsack, 
but  in  active  service  we  will  probably  again  accept  the  blanket  roll 
as  the  only  thing  our  soldiers  will  carry.  With  this  we  should  cer- 
tainly adopt  some  sort  of  an  oblong  linen  case  to  contain  the  under- 
clothing and  which  could  be  rolled  in  the  blanket.  This  would  cost 
little,  weigh  less,  and  be  a  great  comfort  to  our  men,  as  it  would 
prevent  the  scattering  of  the  contents  of  the  roll  every  time  it  is 
opened.  A  section  of  barrel  hoop  placed  in  the  roll  where  it  rests  on 
the  shoulder  holds  the  pack  away  from  the  chest  and  back,  thus 
permitting  much-needed  ventilation  at  these  points. 

The  care  of  the  feet  can  not  be  neglected.  Napoleon  is  alleged  to 
have  said  that  an  army  travels  on  its  belly.  I  am  quite  sure  that  it 
would  not  go  far  without  feet.  In  fact,  Saxe,  one  of  his  marshals, 
said :  "  The  secret  of  war  lies  in  the  limbs  of  the  soldier."  It  is  esti- 
mated that  the  disability  from  sore  feet  in  the  first  days  of  an  un- 
trained marching  command  is  from  20  to  30  per  cent,  of  which  10 
per  cent  will  require  medical  aid,  while  the  constantly  noneffective 
from  this  cause,  even  in  armies  of  which  the  soldiers  are  actually 
trained  in  marching,  is  by  no  means  negligible.  It  need  hardly  be 
said  that  the  common  causes  of  sore  feet  are  blisters,  bunions,  corns, 
ctiafing,  and  bruising,  and  it  is  an  important  part  of  the  duty  of  the 
company  commander  to  instruct  his  men  how  to  prevent  these  con- 
ditions, and,  if  not  preventable,  how  to  relieve  them. 

General  orders  now  require  the  company  commander  to  make  it  his 
personal  duty  to  see  that  each  and  every  man  has  always  ready  at 
least  one  pair  of  well-fitting  and  serviceable  shoes.  These  shoes 
should  be  kept  soft  and  waterproof  by  a  suitable  dressing.  A  French 
army  surgeon  has  called  attention  to  suint,  an  impure  wool  fat,  which 
he  recommends  as  most  useful  not  only  as  a  foot  grease  but  as  a  shoe 
dressing  as  well.  The  stocking  should  be  of  wool  or  merino,  which 
makes  a  soft  cushion  for  the  foot  and  at  the  same  time  absorbs  the 
perspiration;  in  which  connection  attention  is  invited  to  the  value  of 
the  German  foot  powder  of  soapstone.  Brown  soap  is  also  recom- 
mended as  a  lubricant. 

On  the  march  the  soldier  man  should  never  be  permitted  to  soak 
his  feet,  particularly  in  cold  water.  They  should  be  wiped  off  with  a 
damp  cloth  after  the  day's  march  is  completed.  Blisters  should  be 
evacuated  by  thrusting  in  a  clean  needle  at  the  lower  edge  and  then 
covered  with  a  piece  of  adhesive  plaster.    The  leaving  of  a  piece  of 
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thread  in  the  blister  to  act  as  a  drain  is  not  recommended.  If  the 
blister  becomes  infected  and  degenerates  into  an  ulcer  the  man  will 
be  lost  to  the  service  for  many  weeks.  Hence  the  necessity  for  the 
utmost  cleanliness.  Bunions  are  caused  by  pressure  on  a  joint,  par- 
ticularly the  great-toe  joint,  and  are  relieved  only  by  removing  the 
pressure.  Corns  are  also  produced  by  pressure ;  they  should  be  pared 
and,  so  far  as  practicable,  the  pressure  removed.  Chafing  is  relieved 
by  adhesive  plaster  and  bruising  with  tincture  of  iodine  or  iron. 
Wlien  the  skin  is  badly  broken  French  surgeons  envelop  the  foot  in  a 
woolen  cloth  and  break  an  egg  in  the  shoe,  thus  making  a  hermetical 
dressing.  The  stockings  should  be  changed  after  the  march,  aired, 
dried,  and  then  beaten  to  get  rid  of  dirt.  They  should  be  washed 
frequently. 

There  is  scarcely  anything  in  the  way  of  personal  hygiene  that  is 
more  important  than  the  care  of  the  feet.  The  infantry  officer  cer- 
tainly should  be  as  solicitous  for  his  men's  feet  as  is  the  cavalrj^  officer 
for  his  horses'  hoofs.  The  neglect  to  properly  care  for  the  feet  is  a 
military  offense  in  the  German  Army.  Munson  thus  describes  the 
sanitary  inspection  of  the  German  soldier's  feet: 

Tlie  Bietliod  of  making  this  inspection  is  to  form  tlie  company  in  squads,  stand- 
ins'  upon  tables  or  benches  sufficiently  high  to  bring  the  feet  directly  under  the 
eye  of  the  inspecting  officer,  usually  the  captain,  and  to  bring  under  his  obser- 
vation any  wincing  or  flinching  when  the  inspected  man  jumps  on  the  ground 
barefooted.  The  inspector  passes  down  the  line  carefully  examining  the  front 
of  the  feet  and  legs,  which  are  bared  to  the  knees,  searching  for  strained  tendons, 
blisters,  improperly  cut  nails,  or  untrimmed  corns.  This  completed  the  men  are 
faced  about,  the  tendincs  AchiUis  carefully  examined,  and  the  soles  inspected,  as 
they  raise  one  foot  and  then  the  other.  As  the  man  passes  from  the  table  or  the 
bench  he  leaps  to  the  ground  and  runs  to  his  shoes  and  stockings;  this  is  to 
show  any  bruised  soles  or  periostitis  of  the  ankle. 

At  the  same  inspection  each  man's  socks,  or  "  Fusslappen,"  and  boots  are  care- 
fully examined  as  to  their  condition. 

A  neat  soldier  will  make  himself  presentable  even  under  the  most 
adverse  circumstances,  to  do  which  requires  that  his  clothing  be  cared 
for.  In  the  field,  as  elsewhere,  "  a  stitch  in  time  saves  nine."  The 
company  commander  should  insist  upon  a  weekly  mending  and  wash- 
ing day,  during  which  the  entire  wardrobe  should  be  put  in  order. 

The  bellyband  has  been  much  discussed  in  our  service  during  the 
last  few  years,  and  regarding  it  there  is  a  wide  diversity  of  opinion. 
I  am  a  believer  in  the  abdominal  binder  when  properly  used.  It  is 
not  necessary  even  in  the  Tropics,  when  the  abdomen  is  properly  pro- 
tected by  other  means,  as  is  usually  the  case  with  our  soldiers  when 
up  and  about.  The  danger  to  be  avoided  is  the  exposure  of  so  large 
a  surface  of  the  body,  as  that  of  the  bared  belly  to  the  air,  thus  caus- 
ing rapid  evaporation  of  the  perspiration  and  sudden  cooling  of  the 
abdominal  contents.  The  time  to  wear  the  bellyband,  especially  in  the 
Tropics,  is  at  night. 
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In  spite  of  the  most  persistent  watching  the  company  commander 
will  find  his  men  and  sometimes  even  himself  infested  with  vermin. 
Then  at  once  must  be  instituted  a  struggle  for  a  quiet  life.  Any  dis- 
infectant will  destroy  lice.  If  the  pest  takes  the  form  of  "  crabs,"  an 
ointment  of  carbolized  vaseline  or  mercury  will  quickly  relieve  the 
situation.  All  clothing  permitting  it  should  be  boiled  and  the  rest 
should  be  cleaned  within  and  without  with  soap  and  water,  if  benzine 
or  steam  is  not  available. 

There  is  much  in  favor  of  waterproofing  all  military  outer  clothing, 
and  if  the  Government  will  not  do  it  the  company  commander  can,  at 
very  little  cost.  The  new  issue  of  cotton  khaki  is  water  repellant,  but 
I  do  not  think  the  olive  drab  is.  Munson  says  that  a  cent's  worth  of 
acetate  of  alumina  will  render  a  suit  of  clothes  water  repellant.  The 
importance  of  this  matter,  both  from  a  sanitary  and  a  military  stand- 
point, is  worthy  of  consideration.  No  one  can  question  that  a  soaking 
rain  will  add  several  pounds  to  the  soldier's  burden  if  his  clothing  is 
not  water  repellant,  nor  doubt  that  this  extra  weight  could  so  retard 
his  march  that  the  fate  of  an  important  military  movement  might 
turn  on  this  single  factor.  On  the  other  hand,  it  goes  without  saying 
that  the  individual's  physical  well-being  and  comfort  must  be  greatly 
promoted  by  dry  clothing.  But  impermeable  waterproof  clothing  of 
rubber  or  other  like  material  has  many  disadvantages,  and  even  the 
poncho  in  hot  weather  soon  becomes  unendurable. 

The  soldier's  habitation  while  in  the  field  demands  quite  as  much 
or  even  more  attention  than  his  barracks  in  the  post.  Of  this  Wolse- 
ley  says : 

Were  the  commanding  officer  of  a  regiment  in  any  future  war  to  order  his 
men  to  dig  large  holes  and  pitch  their  tents  in  them,  as  was  done  by  a  genius 
before  Sebastopol,  a  court-martial  would  be  justified  in  finding  him  guilty  of  the 
murder  of  those  who  died  in  consequence. 

One  thing  we  must  bear  in  mind;  that  is,  that  the  average  man 
will  take  many  chances  of  danger  from  other  causes  rather  than  go 
cold;  hence  we  must  endeavor  to  keep  our  soldiers  as  comfortably 
warm  as  the  conditions  of  health  and  other  circumstances  will  permit. 
I  shall  not  attempt  to  dwell  upon  the  various  improvisations  which 
soldiers  have  made  use  of,  especially  as  winter  quarters.  Many  ex- 
cellent forms  have  been  devised,  the  choice  of  which  will  be  deter- 
mined by  various  conditions,  but  do  not  let  him  burrow  except  as  a 
last  resort ;  live  above  ground  as  long  as  possible. 

The  care  of  the  tent  is  very  important,  for  its  cleanliness  and  or- 
derly arrangement  necessarily  contribute  to  the  comfort  and  health 
of  its  occupants.  Do  not  let  the  men  sleep  directly  on  the  ground  if 
avoidable,  but  if  they  must,  be  sure  that  the  poncho  is  spread  beneath, 
and  upon  straw,  leaves,  or  other  available  material.  If  the  camp  is 
at  all  permanent,  improvise  a  bunk,  which  can  be  done,  with  ingenuity 
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and  very  little  material.  It  is  important  that  soldiers  should  be  pro- 
vided with  mosquito  bars,  at  least  with  head  nets,  in  a  mosquito  coun- 
try, and  that  they  should  be  required  to  use  them,  especially  at  night, 
for  the  malarial  mosquito  flies  by  night.  If  these  are  not  available, 
certain  essential  oils,  such  as  pennyroyal,  are  obnoxious  to  mosquitoes, 
and  a  smudge  is  always  at  hand.  Do  not  forget  that  mosquitoes  are 
dangerous.  Keep  the  tent  adequately  ventilated,  for  crowd  poison  is 
equally  as  active  in  a  tent  as  in  a  house.  It  should  be  frequently 
turned  or  pitched  inside  out  for  sunning. 

The  proper  disposal  of  the  soldier-man's  personal  wastes  is  of  the 
utmost  importance,  especially  in  more  or  less  permanent  camps,  and 
in  this  the  recruit  requires  particular  instruction.  Anyone  who  re- 
calls the  great  camps  of  mobilization  of  the  Spanish- American  War, 
which,  in  their  inception  and  execution,  embodied  every  sanitary  sin 
in  the  decalogue,  will  not.  soon  forget  the  sinks,  nor  hardly  blame  the 
men  for  avoiding  them.  Teach  your  men  how  to  make  a  sink,  how  to 
conserve  it,  and  why  they  should  use  it,  and  the  toilet  paper  which  is 
now  issued.  Provide  receptacles  for  urine  to  be  conveniently  dis- 
tributed in  the  company  street  at  night  and  enforce  their  use.  Nor 
should  we  forget  that  the  natural  position  of  the  human  animal  in 
defecating  is  to  sit  on  his  heels,  not  on  a  seat. 

Forbid  the  eating  of  anything  except  that  furnished  by  the  com- 
pany commissary  or  exchange.  Indiscriminate  eating  and  drinking 
are  the  bane  of  a  recruit  arni}^,  and  a  large  factor  in  the  causation  of 
disease.  Encourage  the  use  of  cold  tea  or  coffee  in  the  canteen,  chiefly 
because  this  requires  the  drinking  of  boiled  water.  Bad  water  is 
so  common  throughout  the  world  that  in  time  the  human  race  will 
treat  it  as  it  does  its  other  food — by  cooking ;  for,  after  all,  cooking  is 
an  acquired  taste,  and  the  time  must  have  been  when  our  simian  an- 
cestors ate  their  food  raw,  as  many  of  us  now  drink  raw  water.  I 
am  in  favor  of  a  regulation  requiring  all  water  used  in  garrison  for 
potable  or  culinary  purposes  to  be  cooked,  so  that  when  troops  take 
the  field  they  will  continue  to  use  cooked  water,  as  they  continue  to 
use  cooked  beef  and  bread. 

The  dangers  in  water  should  be  impressed  upon  the  recruit,  a  diffi- 
cult matter,  and  the  fact  that  it  can  be  rendered  safe  by  boiling  taught 
him.  The  question  of  cold  water  is  of  no  real  importance,  as,  before 
the  system  can  use  it,  it  must  be  heated  to  the  temperature  of  the 
blood.  The  cold  in  the  water  affords  but  momentary  gratification 
and  often  does  damage.  I  think  every  soldier  should  be  furnished 
with  tea  tablets,  one  of  which  would  be  sufficient  to  make  a  canteenful 
of  weak  tea.  This  is  sweetened  by  the  saccharin  in  the  tablet,  and 
necessitates  the  boiling  of  the  water.  A  practicable  coffee  tablet  has 
net  yet  been  made.  Do  not  forget  the  cleaning  of  the  eating  utensils, 
haversack,  and  canteen.  , 
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The  importance  of  adequate  and  healthful  amusement  can  not  be 
overestimated.  The  conditions  of  the  recruit's  surroundings  are  so 
unaccustomed  that  the  whole  tendency  of  early  camp  life  is  toward 
ennui  and  homesickness,  which  often  results  in  an  absolute  break- 
down; hence  the  necessity  for  occupation  and  healthful  amusement. 
Music  helps,  athletic  games,  and  contests  of  strength  and  agility 
should  all  be  encouraged  and  little  time  given  the  men  to  get  grouchy 
or  depressed. 

From  the  barrack  room  to  the  skirmish  line,  every  step  of  the  soldier  must 
be  watched  and  directed.  He  may  do  great  things  for  his  country  if  he  be  fit, 
and  may  become  a  useless  burden  upon  it  if  otherwise.  Therefore  it  behooves 
the  country  to  see  that  its  soldiers  are  so  developed  and  matured  that  they 
will  be  fit,  and  this  can  be  accomplished  only  by  the  most  intelligent  and  careful 
training. 


THE  DISPOSAL  OF  WASTES. 
MaJ.  Joseph  H.  Fobd,  Medical  Corps,  United  States  Army. 

The  scope  of  this  article  will  be  confined  to  a  discussion  of  those 
methods  which  have  been  found  most  satisfactory  for  the  disposal 
of  wastes  in  camp,  the  method  of  disposal  of  such  material  in  garrison 
being  highly  similar  to  that  practiced  in  many  civilian  communities. 

The  wastes  which  will  be  considered  here  may  be  classified  as 
follows : 

HUMAN. 

Alimentary:  Solid  and  liquid. 
Lavatory:  From  the  person,  from  clothing. 
Excrementitious :  Solid  and  liquid. 
Miscellaneous:  Paper  and  worn  clothes. 

ANIMAL. 

EiXcrement :  Solid,  liquid,  dead  animals. 

TEBBESTBIAL. 

Vegetation. 

Inorganic  waste:  Water. 

The  method  selected  for  the  disposal  of  wastes  in  any  camp  is 
influenced  by  a  number  of  conditions  which  under  varying  circum- 
stances have  different  relative  values.  Some  of  these  are  the  per- 
manency of  the  camp,  the  resources  and  equipment  available,  the 
size  of  the  command,  its  state  of  discipline,  whether  pollution  of 
streams  or  soil  is  legally  and  morally  permissible,  etc. 

It  is  generally  agreed  that  wastes  may  be  best  disposed  of  by 
incineration,  but  this  method  presents  several  difficulties.  Of  these 
the  most  important  are  the  time  and  effort  necessary  to  construct 
or  establish  incinerators,  the  cost  of  fuel  to  operate  them,  and  the 
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difficulty  of  obtaining  this  in  the  field.  These  difficulties  are  such 
that  incineration  of  refuse  is  rarely  feasible  except  in  semipermanent 
or  permanent  camps.  "Where  these  are  established,  however,  any  one 
of  several  devices  for  incinerating  alimentary  wastes  may  be  utilized. 
For  the  communal  service  of  the  entire  camp  the  following  devices 
may  be  mentioned: 

1.  The  large  crematory  of  the  "  rock-pile  "  type.  This  is  made  by  digging  a 
hole  3  feet  deep  and  15  feet  iu  diameter,  flooring  to  the  depth  of  1  foot  with 
loose  rocks,  walling  up  its  sides  with  loose  rubble  rock  to  a  height  of  4  feet  and 
erecting  in  its  center  a  cone  6  feet  high,  also  made  of  loose  rocks,  so  that  the 
structure  has  the  general  configuration  of  a  cake  tin.  The  central  cone  is  essen- 
tial to  obtain  draft  and  to  retain  the  heat. 

2.  Two  trenches  may  be  dug  which  cross  each  other  at  the  middle  at  right 
angles.  Each  trench  is  6  feet  long,  1  foot  wide,  4  inches  deep  at  its  outer  ends, 
and  18  inches  deep  at  its  middle  point.  Pieces  of  railroad  iron  are  placed  across 
the  trenches  where  they  intersect.  Wider,  deeper  trenches  may  be  dug  and  their 
floors  and  sides  built  up  with  rocks.  Obviously  the  larger  the  unit  it  is  to  serve, 
the  larger  the  trench  crematory  should  be  and  the  more  elaborate  its  construc- 
tion. Solid  garbage  is  dumped  on  the  grate  made  of  railroad  iron,  while  liquids 
are  poured  into  the  ends  of  the  trenches.  The  efliciency  of  the  device  can  be 
much  improved,  if  one  uses  also  a  cylinder  of  sheet  iron  about  2  feet  in  diameter 
placed  above  the  point  where  the  trenches  intersect,  and  if  the  solid  refuse  be 
dumped  into  this.  The  cylinder  not  only  retains  such  material,  but  tends  to 
confine  the  heat  and  to  act  as  a  chimney.  It  may  be  used  without  the  grates. 
The  rock-lined  trenches  provided  with  a  grate  and  cylinder  make  a  most  efficient 
and  inexpensive  primitive  device  for  communal  consumption  of  refuse. 

3.  A  modification  of  the  foregoing  is  a  simple  cylinder  made  of  sheet  or  cor- 
rugated iron.  Sheets  of  either  of  these  materials  are  wired  together,  and  in  the 
end  of  the  cylinder  resting  on  the  ground  four  holes  are  cut  on  opposite  sides. 
The  cylinder  is  about  4  feet  high  and  from  2  to  6  feet  in  diameter.  One  5  feet 
in  diameter  and  4  feet  high  with  holes  S  inches  square  is  sufficient  for  a  regi- 
ment. Tin  cans  in  the  garbage  aid  the  draft  in  this  device.  Garbage  and 
manure  should  be  burned  alternately  and  sprinkled  with  crude  oil  from  time  to 
time.  If  the  device  be  made  in  the  shape  of  a  truncated  cone  its  draught  is  im- 
proved. A  wire  frame  in  which  the  refuse  is  dried  before  it  is  burned  may  be 
fastened  to  the  outside  of  the  cone  or  cylinder.  If  the  sheet  iron  is  not  obtain- 
able, this  cylinder  or  cone  may  be  made  of  mud,  in  which  case  its  walls  should 
be  at  least  6  inches  thick.  In  rainy  weather  all  those  devices  using  a  cylinder 
or  a  cone  should  be  covered  by  one  or  more  pieces  of  sheet  iron,  and  combustion 
facilitated  by  crude  oil. 

4.  A  fourth  device  is  a  grate  of  iron  bars,  such  as  railroad  iron,  supported  on 
two  parallel  walls  which  are  made  of  earth,  brick,  or  stone,  and  are  about  15 
inches  high  and  6  feet  long.  These  walls  should  be  about  4  feet  apart.  The 
surface  of  the  ground  between  these  should  be  ridged  so  that  fuel  lying  on  it 
may  have  a  fair  draft.  Garbage  is  placed  on  the  grate  bars.  Improvements 
of  this  simple  device  are  (1)  inclosure  of  a  third  side  of  the  fire  box,  (2)  pro- 
vision of  a  second  grate  on  which  the  fuel  rests,  and  (3)  the  erection  of  a 
chimney  made  of  metal,  bricks,  or  mud.  Sometimes,  instead  of  building  a  sec- 
ond grate,  the  floor  of  this  device  is  excavated  to  a  depth  of  1  foot  and  filled 
up  with  rocks.  Liquid  garbage  is  poured  over  these  and  solid  garbage  incin- 
erated on  the  grate.  In  rainy  weather,  especially  in  the  Tropics,  all  such  grates 
should  be  covered  by  an  open  shed. 
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5.  In  the  camp  at  Fort  Riley,  in  1910,  all  garbage,  both  solid  and  liquid,  was 
hauled  up  to  a  central  platform  and  there  dumped.  This  platform  sloped  slightly 
from  both  sides  down  to  a  central  chute  which  was  protected  by  a  screen  of  one- 
fourth-inch  iron  rods  2  feet  long  placetl  1  inch  apart.  Liquids  ran  through  the 
screen  into  the  Kaw  River.  A  lateral  chute  IS  inches  broad  led  from  each  Bide 
of  the  platform  to  an  excavation  about  6  feet  long  and  4  feet  wide  dug  in  the 
river  bank.  The  sides  of  the  excavation  were  bricked  up  and  supported  two 
grates — a  lower  one  1  foot  above  the  soil  on  which  the  fire  was  built,  and  an- 
other made  of  railroad  iron  1  foot  above  the  first  on  which  the  solid  garbage 
was  shoveled  through  the  lateral  chute  leading  to  it.  A  chimney  12  feet  high 
was  secured  to  each  upper  grate.    The  device  was  efficient  and  inexpensive. 

The  tendency  in  many  camps  to-day  is  to  liave  each  company  dis- 
pose of  its  own  garbage  near  its  kitchen.  If  this  material  i.s  hauled 
to  a  communal  crematory,  either  in  cans  or  in  sanitary  carts,  some 
of  it  is  inevitably  spilled  on  the  ground  and  fly  breeding  may  thus 
be  facilitated.  Also,  if  local  disposition  of  garbage  is  effected,  the 
quantity  of  liquids  used  in  the  kitchen  is  reduced  to  a  minimum,  and 
the  company  obtains  a  valuable  object  lesson  in  sanitation. 

The  best  type  of  company  crematory  yet  developed  has  a  fire  bed  of 
rock  1  foot  deep  (for  the  heat  from  the  fire  does  not  penetrate  be- 
yond that  depth),  60  inches  long,  and  30  inches  wide.  It  is  sur- 
rounded on  three  sides  by  a  rock  wall  1  foot  high.  The  closing  in 
of  the  third  side  increases  the  evaporating  capacity  of  the  incin- 
erator and  reduces  the  amount  of  fuel  required.  Crematories  built 
of  large  rocks  over  permeable  soil  are  the  most  efficient  ones. 

About  one-sixth  cord  of  wood  per  day  per  company  is  more  than 
sufficient  for  the  destruction  of  all  refuse  from  the  kitchen  of  any 
company  if  ordinary  care  be  given  this  type  of  crematory.  About 
100  gallons  of  liquid  and  23  cubic  feet  of  solid  garbage  can  thus 
be  disposed  of  daily.  Liquids  are  evaporated  by  being  poured  slowly 
along  the  vertical  walls  of  the  incinerator,  not  upon  the  fire  bed, 
and  the  solid  garbage  is  placed  on  top  of  the  fuel.  Some  experience 
is  required  before  troops  can  successfully  operate  these  kitchen 
incinerators. 

In  some  camps  liquid  garbage  is  strained  off  through  a  burlap- 
bottomed  box  and  poured  into  a  hole  some  4  feet  deep  and  4  feet  in 
diameter  filled  with  broken  rock,  while  solids  are  burned  in  the 
kitchen  fire.  This  method  of  disposal  is  feasible  only  in  porous 
soils  and  in  dry  weather,  and  is  not  free  from  obvious  objections. 
The  ingress  of  flies  into  these  pits  is  prevented,  to  a  degree  at  least, 
by  brushing  their  surface  and  vicinity  with  oil. 

In  camps  occupied  for  only  a  few  hours  or  days  the  kitchen 
refuse  from  each  company  is  usually  buried  in  a  shallow  pit  which 
is  filled  in  just  before  the  troops  leave  camp,  or  solids  are  burned  in 
the  kitchen  fire  and  liquids  are  thrown  into  a  shallow  pit.  The 
method  is  not  ideal,  but  in  practice  is  found  to  give  reasonably 
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satisfactory  results  if  the  camp  site  is  not  occupied  again  for  several 
months. 

In  some  camps  solid  garbage  is  sold  to  farmers  and  hauled  to  a 
distance  of  not  less  than  half  a  mile  (the  alleged  maximum  distance 
that  a  fly  will  travel  from  its  breeding  place),  and  there  used  as  a 
fertilizer.  Liquid  garbage  may  also  be  removed  in  proper  recep- 
tacles if  lime  be  added  to  it  in  the  proportion  of  about  6  per  cent. 
In  this  proportion  it  is  a  disinfectant  and  also  discourages  fly 
breeding.  Lime,  it  will  be  remembered,  is  a  valuable  fertilizer. 
This  removal  and  usage  of  refuse  which  has  been  rendered  innocuous 
is,  from  an  economic  standpoint,  preferable  to  its  destruction. 

Water  from  lavatories,  laundries,  and  bath  houses  should  be  re- 
moved by  pipes,  tiled  drains,  or  ditches.  These  methods  of  removal 
are  desirable  in  the  order  named.  Ditches  may  be  filled  with  loose 
rocks  and  then  covered  with  earth  or  sod,  or  they  may  be  lined  with 
concrete.  Ditches  made  of  concrete  reenforced  with  chicken  wire 
cost  about  10  cents  per  running  foot,  are  quite  permanent,  and,  on 
a  hilly  site,  are  very  satisfactory  for  drainage  of  waste  water. 
Sometimes  small  tiled  drains  are  used  to  fill  a  portion  of  a  ditch  and 
are  covered  with  broken  rocks.  They  are  less  expensive  than  full 
tiling  would  be  and  quite  as  efficient. 

The  method  of  disposal  of  human  excrement  is  also  determined 
according  to  circumstances.  Rapidly  moving  troops  as  a  rule  dig 
shallow  trenches  and  fill  them  in  before  resuming  the  march.  On 
the  Continent  troops  making  but  one-night  camps  as  a  rule  dig 
trenches  which  are  from  18  inches  to  2  feet  deep  and  as  wide  as  a 
spade.  Men  squat  astride  these  trenches  when  defecating.  In  more 
permanent  camps  trench  latrines  are  dug  3  feet  deep  if  the  camp  is 
to  be  occupied  two  days;  4  feet  if  three  days,  etc.  If  the  camp  is 
to  be  occupied  more  than  a  week  the  pit  should  be  dug  from  6  to  8 
feet  deep,  be  3  feet  wide  at  the  top  and  2  at  the  bottom.  It  should  be 
long  enough  to  accommodate  8  per  cent  of  the  command,  allowing 
2  feet  to  each  man.  This  will  allow  sufficient  room  for  the  ends  to 
be  used  for  urinals.  Each  company  or  other  organization  should 
dig  its  own  latrine. 

In  rocky  or  sandy  soils  pits  can  not  be  dug  as  indicated  above.  In 
the  former  they  must  be  dug  as  well  as  circumstances  permit,  and 
the  results  are  often  unsatisfactory.  In  the  latter  the  pits  must 
either  be  quite  shallow  or,  if  possible,  shored  up  with  lumber. 

Where  a  camp  is  to  last  more  than  six  days  (the  minimum  period 
during  which  flies  may  breed)  the  latrines  should  be  covered  by 
fly-proof  boxes.  One  of  these,  the  Havard  latrine  box,^  is  knock- 
down and  transportable,  with  interchangeable  parts. 
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Lyster  has  recommended  that  in  semipermanent  camps  where  the 
boxed  latrines  are  emploA'ed  the  edges  of  the  pit  be  protected  by  a 
framework  and  that  the  boxes  used  be  smaller  than  the  Havard 
latrine  box  and  made  of  tongue-and-groove  lumber.  If  need  be, 
several  boxes  may  be  used  over  one  long  latrine  pit,  as  the  large  boxes 
are  unwieldy. 

A  serviceable  box  is  one  8  feet  long,  18  inches  wide  at  the  top,  30 
inches  wide  at  the  bottom,  16|  inches  high  in  front,  and  15  inches 
high  in  the  back,  ventilated  by  screened  openings  8  inches  square  in 
each  end.  Four  holes  are  cut  in  the  top  and  covered  by  lids  which 
can  not  be  raised  to  a  right  angle  because  of  blocks  nailed  back  of 
them.  There  should  be  a  sloping  shelf  of  tin  or  wood  nailed  inside 
the  box  to  deflect  the  stream  of  urine  into  the  pit.  Galvanized-iron 
troughs  with  outlets  into  the  pit  should  also  be  provided. 

Tubs,  cans,  boxes,  or  troughs,  one  for  each  company  street,  must 
be  provided  for  night  urinals.  They  should  be  emptied  into  the  pits, 
burned  out  daily  with  crude  oil,  and,  when  the  fire  is  extinguished, 
coated  with  oil. 

Pits  may  be  burned  out  at  9  a.  m.  daily  with  1  gallon  of  crude  oil 
and  20  pounds  of  straw  or  hay.  When  thus  burned  out,  pits  6  feet 
deep  and  16  feet  long  last  a  company  two  or  three  months.  When 
filled  to  within  2  feet  of  the  top,  they  should  be  thoroughly  burned  out, 
limed,  and  filled  in.  If  a  larger  quantity  of  oil  were  used,  and  no  hay 
or  straw,  pits  would  fill  less  rapidly,  especially  in  rainy  weather. 
Latrine  boxes  should  be  whitewashed  inside  and  out.  Lime  in  the 
proportion  of  about  1  barrel  a  day  to  a  regiment  of  1,000  men  should 
be  used  in  the  camp  latrines,  even  though  they  be  burned  out  daily. 
Its  use  prevents  odors.  Latrine  shelters  for  summer  camps  should 
be  constructed  without  covering,  as  the  disinfecting  action  of  sun- 
light upon  the  seats  is  of  greater  importance  than  the  increased  com- 
fort furnished  by  roofing  the  shelter.  Shelters  should  be  white- 
washed inside  and  out.  It  has  been  noted  that  such  latrines  are  free 
from  flies. 

Sometimes  oil  is  not  available  for  burning  out  the  pits,  or,  the  pits 
being  shored  up,  such  burning  out  is  not  feasible.  In  these  cases 
one-half  pound  of  dry  earth  per  capita  per  day  should  be  thrown 
into  the  pit  by  each  person  using  it,  or  the  pit  should  be  limed  daily, 
using  one  part  of  milk  of  lime  to  one  of  dejecta,  and  doubling  this 
quantity  on  alternate  days,  or  both  earth  and  lime  may  be  used.  Dry 
earth  is  a  more  valuable  disinfectant  for  this  purpose  than  ashes,  or 
many  disinfectants  advertised  for  use  under  these  circumstances. 
The  lime  used  must  be  fresh.    Air-slaked  lime  is  worthless. 

Kaw  troops  do  not  appreciate  the  necessity  for  making  their 
dejecta  innocuous.  For  this  reason,  in  some  marching  commands 
which  dig  shallow  pits  and  cover  their  dejecta  individually,  it  is  the 


Ford.]  THE   DISPOSAL    OF    WASTES.  477 

practice  to  place  a  man  in  charge  of  the  company  latrine  until  he 
apprehends  some  person  who  fails  to  cover  his  deposit,  and  to  require 
this  delinquent  to  remain  in  charge  until  he  in  turn  apprehends  some 
other  person  equally  negligent.  In  fixed  camps  one  man  is  usually 
detailed  permanently  to  care  for  the  company  latrine.  Frequent 
inspections  in  fixed  camps  are  necessary  to  see  that  lids  of  latrine 
boxes  are  kept  closed,  that  the  boxes  are  fly  proof,  and  that  pits  are 
burned  or  limed  properly. 

Straub  reports  that  a  four  months'  trial  near  San  Antonio,  Tex., 
of  the  latrine-pit  system  protected  by  boxed  coverings  and  burned 
out  daily  with  crude  oil  and  straw  has  demonstrated  its  value.  Under 
these  conditions  the  latrines  were  odorless  and  free  from  flies,  and  the 
amount  of  work  and  the  cost  of  maintaining  them  were  very  much 
less  than  that  of  installing  and  caring  for  more  elaborate  devices. 

The  usage  of  even  the  best  type  of  pits,  however,  and  the  care 
of  them  as  indicated  above,  are,  under  certain  circumstances,  yet 
regarded  with  much  distrust.  Especially  is  this  the  case  if  the  camp 
site  is  contracted,  is  used  frequently,  is  on  wet  soil,  or  if  the  level  of 
the  ground  water  is  high.  Below  a  level  of  4  feet  the  nitrifying 
bacteria  are  few,  and  if  pits  are  dug  beyond  that  depth  in  ground 
that  has  formerly  been  occupied  old  pits,  not  disinfected,  may  be 
reopened. 

The  life  of  microorganisms  in  the  upper  layer  of  the  soil  depends 
almost  entirely  upon  the  amount  of  moisture  present.  The  comma 
spirochsetse  will  live  after  174  days  in  earth  containing  7.1  per  cent 
of  moisture^  but  in  dry  soil  will  live  only  one  or  two  days.  The 
Bacillus  typhosus  will  grow  upward  through  18  inches  of  moist  earth, 
and  has  been  found  after  11  months  in  the  upper  layers  of  infected 
soil. 

Dust  blown  from  dried  feces,  or  from  latrines  not  properly  disin- 
fected or  filled  in,  is  believed  to  have  been  a  source  of  infection  during 
the  war  in  South  Africa,  and  probably  is  a  perennial  source  of  infec- 
tion in  many  places  in  the  Orient. 

Many  attempts  have  been  made  to  replace  the  latrines  by  some  other 
efficient  means  of  disposal  of  dejecta.  The  ideal  method,  theoretically, 
is  by  incineration,  and  several  types  of  incinerators  have  been  devel- 
oped. Most  of  the  objections  to  the  latrine  have  now  been  obviated, 
however,  by  the  usage  of  fly-proof  seats  and  the  disinfection  of  the 
pits  by  fire  (thus  making  the  pit  itself  an  incinerator),  or  by  the 
liberal  use  of  quicklime.  As  yet,  no  mechanical  incinerator  has  been 
devised  which  meets  all  practical  objections.  As  a  rule,  such  devices 
are  relatively  expensive,  are  too  heavy  for  transport  with  moving 
troops,  and  lack  durability.  The  time  required  for  their  installation, 
the  cost  of  fuel  for  their  operation,  and  the  necessity  of  trained  em- 
ployees to  care  for  them  are  other  objections. 
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The  incinerators  most  commonly  employed  in  the  American  service 
are  the  McCall,  the  Conley,  and  the  United  States  Army  Quartermas- 
ter types.  Of  these,  the  McCall  is  the  most  efficient,  but,  with  certain 
minor  changes,  the  Quartermaster  type  could  be  made  equally  so. 
As  constructed  at  present  the  pans  for  charcoal  and  feces,  in  the 
last-mentioned  type,  are  made  of  such  light  material  that  they  warp, 
and  the  arms  supporting  the  feces  pan  are  too  short.  The  Grenadier 
type  of  incinerator  used  in  the  British  service  in  India  is  excellent. 
P.  S.  Selean  ^  has  given  us  a  description  of  several  excellent  incin- 
erators. 

The  cost  per  seat  for  installing  and  operating  water-closets  is 
generally  less  than  that  for  incinerators,  even  in  semipermanent 
camps. 

A  simple  system  is  the  following,  installed  for  the  First  and  Third 
Regiments  of  the  First  Separate  Brigade  at  Galveston  in  1911. 

For  each  battalion  of  400  men  there  was  built  one  zinc-lined  trough, 
42  feet  long,  22  inches  wide  at  the  top,  14  inches  wide  at  the  bottom, 
and  18  inches  deep.  The  zinc  lining  was  made  of  48-inch  sheets, 
soldered  together^  and  nailed  to  supports  so  shaped  that  a  cross  sec- 
tion of  the  trough  was  parabolic.  This  trough  sloped  down  from 
each  end  so  that  it  was  6  inches  higher  at  the  ends  than  in  the  middle. 
From  the  middle  point  there  projected  downward  a  zinc-lined  chute, 
3  feet  long  and  4  inches  in  diameter.  This  chute  was  ordinarily 
closed  by  a  plunger  which  was  padlocked  to  a  stout  crosspiece.  Into 
the  cover  of  each  trough  were  cut  18  seats  such  as  are  used  in  water- 
closet  apertures,  and  two  openings,  each  30  inches  long,  to  be  used  as 
urinals.  One  of  these  apertures  was  at  each  end  of  the  trough,  and 
they  were  so  cut  that  they  came  quite  to  its  edge.  These  seats  and 
apertures  were  fitted  with  covers  which  closed  automatically. 

The  cover  of  the  trough  in  which  the  seats  and  urinal  apertures 
were  cut  was  divided  into  hinged  sections,  so  that  it  could  be  raised, 
and  the  trough  exposed  through  its  entire  length. 

These  troughs  were  placed  in  the  rear  of  the  battalions,  over  man- 
holes, with  their  chutes  projecting  downward  into  a  sewer.  Water 
was  piped  to  each  trough  and  let  in  through  a  faucet  which  could  be 
operated  only  by  a  wrench.  Twice  daily  the  plunger  was  raised,  the 
trough  emptied  and  refilled,  and  1  quart  of  crude  oil  poured  in.  The 
manhole,  except  where  the  chute  passed  through,  was  kept  closed  by 
a  wooden  cover. 

Each  trough  cost  $20,  all  labor  except  the  plumbing  being  per- 
foiTTied  by  enlisted  men.  The  troughs  were  constructed  and  installed 
in  three  days.  The  sewer  was  already  constructed  when  adapted  to 
this  use.  The  system  proved  entirely  satisfactory;  it  was  inexpen- 
sive, adequate,  easily  operated,  odorless,  and  fly  proof. 
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Reed  troughs  are  objectionable  on  account  of  the  difficulty  in  dis- 
posing of  the  excreta^  the  weight  of  the  wagons,  the  cost  of  upkeep, 
and  the  frequent  unserviceability  of  pumps.  These  troughs  and  the 
method  of  using  them  are  described  by  Havard.^  They  are  by  no 
means  obsolete,  however,  as  some  suppose,  for  in  semipermanent 
camps  where  pits  can  not  be  dug  properly,  and  in  sites  where  the 
ground  water  is  high,  they  often  give  better  service  than  do  either 
incinerators  or  boxed  latrines.  They  are  especially  serviceable  for 
raw  troops  which  have  yet  to  learn  how  pits  must  be  constructed  and 
cared  for. 

Where  the  const  in  ction  of  latrines  is  not  feasible,  and  neither 
Reed  troughs,  incinerators,  nor  water-carriage  systems  are  available, 
the  best  device  is  a  modification  of  the  latrine  box.  It  should  be  so 
constructed  that  pans,  buckets,  or  tubs  may  be  used  to  receive  dejecta 
and  removed  through  the  back  of  the  box,  which  is  ordinarily  closed 
by  a  fly-proof  falling  door.  Dry  earth  or  milk  of  lime,  or  both, 
should  be  used  on  the  dejecta,  and  the  tubs  or  other  receptacles  emp- 
tied and  cleansed  daily.  Where  incineration  is  not  possible,  this 
refuse  should  be  removed  to  a  point  at  least  half  a  mile  from  camp. 
In  some  cases  it  can  be  incinerated,  or  buried,  at  a  central  point. 
Crematories^  when  used  for  the  destruction  of  human  dejecta,  require 
much  oil  and  other  fuel. 

Animal  refuse  is  destroyed  either  by  burning  with  oil  on  the 
picket  line,  or,  if  this  proves  offensive,  by  removing  it  to  a  communal 
point  and  there  burning  it  in  some  such  device  as  that  mentioned  for 
the  consumption  of  garbage.  Sometimes  it  is  removed  to  be  used  as 
manure.  Even  if  the  refuse  be  removed,  the  picket  lines  should  be 
burned  over  weekly  with  straw  and  oil,  in  order  to  destroy  larvss 
developing  in  the  soil. 

Liquid  animal  refuse  should  be  removed  by  ditches.  These  should 
be  limed  weekly. 

Dead  animals  should  be  burned  in  a  crematory.  If  this  is  not 
feasible  they  should  be  buried  in  pits  8  feet  deep.  Pasteur  has 
shown  that  earthworms  will  bring  anthrax  spores  to  the  surface  from 
a  depth  of  5  feet  and  probably  farther.  For  this  reason  the  ani- 
mal's carcass  should  be  embalmed,  if  possible,  before  interment,  e.  g., 
bj-  introducing  formalin  or  similar  disinfectant  into  the  carotid 
artery.     Quicklime  should  be  used  in  the  pit. 

Miscellaneous  refuse  about  a  camp  should  be  destroyed,  or  at 
least  disinfected,  by  passing  through  a  company  or  communal 
crematory. 

Decaying  vegetation  should  be  burned  in  one  of  the  devices  men- 
tioned for  the  destruction  of  garbage. 

Water  should  be  removed  by  ditches  or  drains.  If  the  camp  be 
on  a  precipitous  site,  ditches  should  be  zigzag,  so  that  erosion  by  a 
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too  rapid  current  may  be  avoided.  In  permanent  camp  sites  ero- 
sion of  ditches  and  growth  of  vegetation  in  them  can  be  retarded  by 
burning  them  out  each  spring  with  crude  oil. 

*  Harvard :  Military  Hygiene. 

^  Journal  of  the  Royal  Army  Medical  Corps. 

^  Harvard  :  Military  Hygiene. 

DISCUSSION. 

Maj.  B.  K.  AsHroRD,  United  States  Army:  I  want  to  call  atten- 
tion to  the  failure  of  odorless  excavators  to  evacuate  contents  of 
cesspools  in  Porto  Rico  during  the  cleaning  up  of  small  towns.  I 
believe  it  of  importance  to  recognize  the  inadequacy  of  the  odorless 
excavators  for  this  purpose,  as,  in  active  serAdce,  sanitary  adminis- 
tration of  towns  under  military  control  may  fall  to  medical  officers 
of  the  army.  The  difficulty  in  working  the  excavators  in  this  man- 
ner is  due  to  the  solidity  of  the  sediment  at  bottom  of  cesspool. 


THE  DISPOSAL  OF  HUMAN  EXCRETA  IN  MILITARY  CAMPS. 

P.  M.  AsHBURN,  Major,  Medical  Corps,  United  States  Army. 

The  problem  set  forth  in  the  title  of  this  paper  is  one  of  the  most 
important  that  the  military  sanitarian  is  called  upon  to  solve.  His 
solution  can  not  always  be  satisfactory,  and  in  the  future,  as  in  the 
past,  trouble  and  disaster  will  follow  failure.  However,  the  number 
of  failures  will  probably  never  again  be  so  great  as  in  past  times; 
and  this  for  several  reasons,  among  which  we  may  name  the  follow- 
ing as  most  important : 

1.  The  more  general  diffusion  of  knowledge  of  sanitation,  which 
has  now  become  so  great  as  to  reach  even  to  a  large  portion  of  the 
enlisted  personnel. 

2.  The  more  general  recognition  of  the  importance  and  necessity 
of  the  work  of  the  trained  sanitarian,  with  resulting  increase  in  the 
power  of  medical  officers  to  remedy  defects. 

3.  Increased  knowledge  by  medical  men  of  epidemiology  and  gen- 
eral sanitation,  which  enables  them  to  perform  their  duties  more 
intelligently  and  more  effectively. 

The  dangers  to  be  feared  from  improper  disposal  of  human  waste 
are  now  so  well  known  as  not  to  require  enumeration.  It  is  also 
known  that  they  include  the  greatest  dangers  which  threaten  armies 
in  camps,  and  that  typhoid,  dysentery,  cholera,  and  their  kindred  come 
directly  or  indirectly  from  the  ingestion  of  a  neighbor's  dung.  So 
it  is  worth  while,  in  considering  this  subject,  to  discuss  the  methods 
by  which  such  ingestion  is  brought  about.     We  may  say  that,  for 
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practical  purposes,  and  in  the  large  majority  of  instances,  it  occurs 
because  there  is  a  failure  to  attain  one  or  more  of  the  following  three 
objects: 

1.  Prevention  of  contamination  of  persons  and  grounds  by  excreta. 

2.  Prevention  of  contamination  of  water  by  excreta. 

3.  Prevention  of  contamination  of  flies  by  excreta. 

Success  in  these  should  go  far  toward  assuring  freedom  from  enteric 
infections.  In  order  to  attain  such  success,  it  is  necessary,  in  addi- 
tion to  the  measures  of  waste  disposal  to  be  enumerated  later, 
(a)  that  personal  education  and  cleanliness  shall  so  extend  into  the 
enlisted  ranks  as  to  lead  to  unfailing  hand  washing  after  visits  to 
latrines  and  before  handling  food,  to  cleanliness  of  clothing  and  per- 
sonal equipment,  and  to  avoidance  of  carelessness  in  urination  and 
defecation;  (b)  that  all  possible  precautions  be  taken  for  the  pro- 
tection or  purification  of  the  water  supply,  especially  that  used  for 
drinking;  (c)  that  flies  be  kept  from  breeding  in  or  about  camp,  and 
be  destroyed  when  possible ;  and  (d)  the  prevention  of  the  importa- 
tion or  use  of  infected  food.  Without  these  precautions  enteric 
infections  may  occur,  even  though  the  excreta  be  disposed  of  in  the 
best  way  possible  under  the  circumstances. 

The  available  methods  for  disposal  of  excreta  in  camps  are : 

1.  By  incineration. 

2.  By  water  carriage. 

3.  By  land  carriage:  (a)  The  pail  or  box  system,  (h)  the  dry-earth 
closet  system,  (c)  the  latrine  cart  system,  (d)  the  Eeed  trough  system. 
•   4.  By  disposal  in  the  soil. 

5.  By  combinations  of  these  methods. 

Considering  these  in  turn,  we  may  say  of  incineration  that  it 
possesses  the  advantage  of  safe  and  sanitary  disposal,  with  steriliza- 
tion, it  does  not  attract  or  breed  flies,  and  does  not  contaminate  the 
soil  or  the  water  supply.  On  the  other  hand,  the  first  cost  of  the 
incinerators  is  large,  the  cost  of  upkeep  and  fuel  excessive  when  the 
troops  are  moved,  carelessness  in  handling  leads  to  the  development 
of  bad  odors,  and  the  equipment  necessary  constitutes  such  a  mass  of 
impedimenta  as  to  make  its  removal  ordinarily  impracticable.  The 
method  may  therefore  be  considered  in  most  instances  an  unattainable 
ideal. 

Water  carriage  is,  in  some  exceptional  cases,  an  excellent  method  of 
disposal.  The  conditions  under  which  this  is  true,  however,  are  rela- 
tively few,  and  will  usually  be  one  of  the  following : 

1.  The  camp  will  be  known  to  be  permanent  or  semipermanent  in 
character,  and  will  be  situated  on  or  close  to  tidal  water  or  a  stream 
not  used  for  drinking  purposes,  that  will  remove  the  excreta  promptly 
or  at  short  intervals. 
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2.  It  may  be  of  a  very  temporary  character,  and  yet  so  situated 
with  regard  to  tidal  or  running  water  as  to  make  their  utilization  for 
the  purpose  both  simple  and  inexpensive;  for  instance,  the  building 
of  seats  out  over  the  water. 

In  the  former  case  the  installation  may  be  anything  from  a  complete 
sewerage  and  water-closet  system  to  one  as  simple  as  that  mentioned 
in  the  latter  instance. 

Of  intermediate  arrangements,  a  good  one  is  the  use  of  troughs  of 
the  Reed  type  connected  at  their  lower  ends  with  drains  of  glazed 
tile  that  are  laid  with  a  good  fall.  The  outlet  of  the  trough  should 
be  closed  by  a  hollow  cylinder  open  at  the  level  at  which  it  is  desired 
that  the  water  should  stand,  say,  12  inches  from  the  bottom.  Through 
this  the  accumulating  fluid  finds  exit,  while  at  intervals  of  once  a  day 
or  oftener  the  whole  trough  is  flushed  by  simple  removal  of  the 
cylinder,  which  allows  it  to  empty. 

Another  plan  that  has  been  found  to  afford  a  certain  amount  of 
satisfaction  in  a  permanent  camp  emptying  its  waste  into  a  small 
stream  includes  large  closed  boxes  or  tanks  made  of  concrete  (wood 
might  be  used)  into  or  through  which  the  sewage  flows  and  in 
which  enough  sedimentation  and  disintegration  occur  to  make  the 
outflow  a  pale  opalescent  fluid  almost  free  from  odor  and  from 
easilj'^  visible  particles.  It  is  not  contended  or  thought  that  the 
sewage  is  thus  purified,  but  the  plan  has  two  distinct  advantages  in 
that  it  almost  does  away  with  bad  odor  and  it  offers  no  encourage- 
ment for  the  breeding  of  flies,  while  purification  by  chloride  of 
lime  is  a  possibility.  Despite  its  advantages,  though,  water  carriage 
of  excreta  is  rarely  applicable  to  camps,  especially  in  campaign,  and 
we  pass  to  the  more  common  method  of  disposal  by  carriage  on 
land. 

These  methods — the  pail  system,  the  dry-earth  closet,  carts,  and 
Reed  troughs — all  have  the  common  fault  that,  while  they  provide 
for  the  reception  of  the  excreta  as  passed  from  the  man,  the  manner 
of  their  ultimate  disposition  remains  to  be  decided  on  the  spot  and 
a  satisfactory  final  disposition  is  always  difficult  and  at  times 
impossible.  Among  the  expedients  resorted  to  have  been  burial, 
burning,  dumping  at  a  distance  from  camp,  dumping  into  water, 
and  disposal  into  large  pits.  All  are  imperfect,  laborious,  expensive, 
and  unsatisfactory.  They  are  apt  to  constitute  nuisances,  to  attract 
and  breed  flies,  to  pollute  water  supplies,  and  in  many  instances  to 
pollute  the  surface  of  the  ground.  Within  the  writer's  experience 
the  most  satisfactory  of  these  methods  has  been  the  disposition  of 
the  contents  of  Reed  troughs  into  large  pits,  where  the  surface  of 
the  refuse  was  kept  covered  with  a  layer  of  crude  petroleum.  This 
resulted  in  absence  of  odor  and  of  flies,  but  the  labor  involved  in 
handling  excreta  from  troughs  to  pits  was  considerable,  that  ex- 
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pended  in  digging  pits  more,  and  accidents  occasionally  happened 
which  resulted  in  soiling  the  ground  of  the  camp. 

Such,  accidents  are  liable  to  occur  with  any  system  requiring  the 
handling  or  carrying  of  dejecta  through  the  camp.  In  addition, 
each  method  has  inherent  objectionable  features.  Pails  and  boxes 
require  much  labor  to  clean  them,  and  much  supervision  is  necessary 
to  see  that  the  cleaning  is  thorough  and  that  they  are  kept  covered 
when  not  in  use,  otherwise  bad  odor  and  flies  abound.  The  use  of 
dry-earth  closets  is  often  impossible  because  of  lack  of  dry  earth,  the 
impracticability  of  separating  feces  and  urine,  the  consequent  mass 
of  feces  and  mud  to  be  handled,  and  the  impracticability  of  keeping 
flies  away  from  such  a  mixture.  They,  like  pails  and  boxes,  are 
not  easily  movable  with  the  troops.  Latrine  carts  are  highly  ex- 
pensive because  of  the  transportation  and  labor  they  monopolize. 
Eeed  troughs  also  demand  large  expenditure  in  money,  labor,  and 
transportation,  and,  in  addition,  if  used  with  lime,  in  accordance 
with  the  War  Department  order  prescribing  their  use,  they  neither 
sufficiently  repel  flies  nor  do  away  with  bad  odor.  It  may  be  said, 
though,  that  both  of  these  objections  can  be  met  by  the  use  of  crude 
petroleum  instead  of  lime.  The  objections  above  set  forth  will  in 
most  camps,  especially  of  mobile  troops,  be  sufficient  to  prevent  the 
use  of  any  method  of  disposal  calling  for  transportation  of  excreta 
hy  land,  and  we  are  driven  back  to  the  consideration  of  those  most 
ancient  of  methods  that  have  at  other  times  seemed  so  faulty  that 
all  of  the  methods  we  have  been  considering  were  evolved  as  sub- 
stitutes for  or  improvements  upon  them,  namely,  disposal  on  or  in 
the  soil. 

Of  these  methods  there  are  three  principal  ones : 

1.  Disposal  on  the  surface  of  the  ground,  with  little  or  no  covering. 

2.  Shallow  burial. 

3.  Deep  burial. 

The  first  method  need  only  be  mentioned  for  condemnation,  as  it 
leads  to  contamination  of  soil,  persons,  water,  and  flies.^ 

The  second  method  seems  to  have  had  a  considerable  use  in  the 
British  and  Indian  services,  but  a  limited  practical  experience  with 
it  and  much  thought  concerning  it  have  failed  to  convince  the  writer 
that  it  has  great  value,  if  any,  in  camps  of  more  than  a  few  days' 
duration.  Its  most  obvious  faults  are  that  flies  can  breed  in  feces 
exposed  to  them  and  then  buried  to  a  depth  of  only  6  to  10  inches; 
that  a  relatively  large  amount  of  ground  is  necessary ;  that  pollution 
of  the  feet  is  more  probable;  that  soiled  paper  is  apt  to  be  blown 
about  camp;  that  a  relatively  light  rain,  especially  in  the  Tropics, 
will  flood  such  shallow  pits  and  diffuse  their  contents.  Therefore  the 
use  of  the  shallow-trench  S3'^stem  should  be  limited  to  short  camps  and 
dry  and  quiet  weather,  except  in  those  unusual  places  where  rock  or 
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"  hardpan  "  comes  so  close  to  the  surface  of  the  ground  that  it  is 
impossible  with  ordinary  tools  to  dig  down  more  than  a  very  short 
distance.  Under  such  conditions  the  system  is  thought  better  than 
most  of  thvose  involving  carriage  of  excreta  through  camp.  Wlien 
used,  the  system  calls  for  the  constant  presence  of  a  sufficient  guard 
to  see  that  each  man  promptly  covers  his  own  dejecta;  that  toilet 
paper  is  properly  inclosed,  weighted,  or  (after  use)  covered;  and  to 
attend  to  the  final  filling,  packing,  and  turfing  of  each  trench  at  the 
proper  time.  Judging  from  its  efficiency  about  other  forms  of  latrine, 
it  is  thought  that  the  use  of  crude  petroleum  about  shallow  trenches 
would  lessen  or  inhibit  the  production  of  both  odor  and  flies.  Prob- 
ably painting  the  sides  of  the  trench  and  sprinkling  its  contents  with 
this  substance  would  be  helpful. 

There  remains  for  consideration,  then,  the  deep-trench  latrine, 
which  has  so  much  of  history  to  condemn  it,  including  the  tremendous 
enteric  morbidity  of  our  own  troops  during  1898,  and  which  has  been 
eloquently  and  truthfully  denounced  as  a  contaminator  of  persons, 
soil,  and  water,  a  breeder  of  flies  and  of  smells,  and  a  constant  source 
of  supply  where  flies  might  and  did  load  up  with  typhoid  bacilli 
before  visiting  the  kitchen  and  mess  tents.  Nothing  too  severe  has 
been  said  of  this  system  as  it  has  often  been  used,  but  more  recently, 
since  the  importance  of  preventing  pollution  of  the  surface  of  the 
ground  (and  consequently  of  persons)  and  of  preventing  access  of 
flies  to  the  feces  has  been  appreciated,  and  since  actual  and  extensive 
practice  has  demonstrated  the  great  value  of  such  precautions,  that 
is  no  longer  true.  Practical  experience  shows  definitely  that  the 
only  danger  to  be  apprehended  from  a  proper  use  of  deep-trench 
latrines  is  the  pollution  of  the  ground  water;  and  as  purification  of 
the  drinking-water  supply  or  the  introduction  of  a  safe  supply  from 
outside  sources  is  feasible  and  practically  always  desirable,  even 
when  incineration  of  excrement  is  possible,  and  as  such  measures  are 
less  expensive  and  more  easily  practicable  than  the  employment  and 
movement  of  the  paraphernalia  of  the  Keed  trough  and  incinerator 
systems  and  more  readily  fit  into  military  plans,  the  deep-trench 
system  is  destined  to  have  still  further  use.  It  must  be  constantly 
borne  in  mind^  though,  that  such  use  must  be  proper^  and  that  a 
necessary  corollary  is  the  use  of  a  pure  or  purified  drinking  water. 
If  a  pure  water  supply  can  be  piped  throughout  the  camp,  that  is 
desirable.  If  the  water  used  is  ground  water  (other  than  artesian) 
obtained  at  the  camp  site,  then  the  greatest  care  should  be  exercised 
to  see  that  it  is  properly  purified  before  use.  Whether  that  purifica- 
tion should  be  effected  by  heat,  filtration,  chlorine,  or  other  treatment 
it  is  not  the  province  of  this  paper  to  discuss. 

We  may,  though,  consider  what  constitutes  proper  care  and  man- 
agement of  the  latrine.     First  of  all,  it  should  be  dug  to  a  suitable 
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depth,  usually  6  feet  or  more,  and  protected  from  rain,  washings, 
and  caving.  Then,  and  this  marks  the  first  great  improvement,  it 
should  be  covered  with  boards,  a  seat,  and  banked  earth,  if  necessary, 
to  close  cracks  and  crevices,  in  such  a  way  as  to  make  it  fly  proof  and 
dark.  Separate  urinals  of  tarred-paper  funnels,  opening  into  it 
through  small  angular  tunnels,  should  be  placed  at  each  end.  They 
may  be  made  impassable  to  flies  by  stuffing  them  lightly,  toward  the 
bottom,  with  grass  or  straw,  although  painting  them  inside  each  day 
with  crude  petroleum  suffices  for  this  and  prevents  odors. 

A  full  description  of  an  excellent  cover  and  seat  is  given  by 
Havard,^  and  this,  which  is  called  the  Havard  box  seat,  may  be 
taken  as  a  model.  That  box,  however,  is  made  of  lumber  and  weighs 
175  pounds,  so  that  its  transportation  might  at  times  be  difficult. 
Maj.  Dukes^  of  the  California  Militia,  has  designed  and  had  made  a 
similar  box  of  pressed  steel,  which  knocks  down  and  packs  in  a  very 
small  compass,  weighs  considerably  less,  and  is  therefore  more  easily 
transported.  Unless  bought  in  large  quantities,  however,  the  box 
would  cost  considerably  more  than  one  of  lumber. 

On  the  other  hand,  various  improvisations  can  be  made  that  will 
require  much  less  lumber,  if  tarred  building  paper,  burlap,  or  cheap 
muslin  be  substituted  for  it  on  the  ends  and  sides  of  the  box  and  for 
seat  covers.  By  keeping  in  mind  the  requirements  of  making  the 
pit  dark  and  fly  proof,  the  resourceful  medical  officer  can  practically 
always  devise  a  satisfactory  cover. 

As  to  the  subsequent  care  of  the  pits,  it  is  thought  that  the  use  of 
crude  petroleum  has  advantages  as  a  pit  dressing  that  put  it  in  a 
class  by  itself.  It  keeps  down  bad  odors  in  a  remarkable  manner,  is 
very  repellant  to  flies,  does  away  with  the  use  of  lime  or  earth  in 
pits,  and  prolongs  their  utility  indefinitely  in  absorbent  soils.  It 
may  be  easily  handled  in  such  a  way  that  the  handler  does  not  risk 
contamination  with  fecal  matter,  it  is  relatively  small  in  bulk,  and  is 
easily  transported;  it  seems  to  possess  valuable  powers  as  a  dis- 
infectant. It  can  also  be  turned  to  many  other  useful  purposes  in 
camps,  such  as  the  prevention  of  flies  about  kitchens^  the  destruction 
of  mosquito  larvae,  or,  in  case  of  emergency,  in  incinerators  or  on 
manure  piles.  It  should  be  used  about  latrines  to  paint  the  insides 
of  urinal  funnels  and  to  sprinkle  the  surface  of  the  pit  contents  each 
day.  The  amount  necessary  for  these  purposes  is  small.  Other 
methods  of  caring  for  pits  are  also  much  used,  but  are  not  so  satis- 
factory. Earth  or  lime  are  at  times  used  to  cover  each  day's  dejecta. 
The  objections  to  these  are  that  they  do  not  so  well  keep  down  odors 
or  prevent  fly  breeding,  and  they  rapidly  fill  the  pit,  lessen  its  period 
of  usefulness,  and  necessitate  extra  labor  to  dig  others. 

The  burning  out  of  pits  has  also  been  used  as  a  routine,  and  has 
usually  given  satisfaction.     At  best,  though,  the  results  are  not  bet- 


486     SECTioN^  vm:  militaey,  n^aval,  and  tropical  hygiene. 

ter  than  those  obtained  in  the  manner  set  forth  above.  The  burning 
is  apt  to  give  rise  to  odors,  it  is  impossible  to  so  incinerate  or  disinfect 
the  feces  as  to  prevent  the  possible  and  probable  pollution  of  the 
local  ground  water,  the  fuel  costs  more  than  the  oil  used  for  sprinkling 
and  is  harder  to  transport,  and  the  procedure  entails  a  considerable 
amount  of  disagreeable  labor.  As  conclusions  based  on  the  above 
considerations,  which  in  turn  are  based  on  a  considerable  practical 
experience,  it  may  be  said  that^ — 

1.  Convenience  and  military  considerations  will  probably  continue 
to  make  deposit  in  the  soil  the  common  disposition  of  the  human 
waste  in  military  camps. 

2.  The  deep-trench  latrine,  properly  used  and  cared  for^  usually 
offers  the  most  convenient,  safe,  and  practicable  method  of  accom- 
plishing this. 

3.  Proper  use  of  such  latrines  means  that  they  should  not  pollute 
persons,  the  surface  of  the  ground,  or  flies. 

4.  Therefore,  they  should  be  made  fly  proof  by  the  Havard  box 
seat  or  its  equivalent. 

5.  Crude  petroleum  as  a  dressing  for  pits  and  urinals  is  of  great 
value,  and  should  always  be  used  if  possible. 

6.  The  proper  care  of  latrines  can  not  of  itself  be  expected  to  guar- 
antee freedom  from  enteric  infection,  and  other  measures  must  be 
used,  especially  purification  of  drinking  water,  avoidance  of  infected 
food  supplies,  and  the  practice  of  personal  cleanliness  and  hygiene  by 
all  in  camp. 

*  However,  ttie  writer  recalls  one  brigade  camp  in  which  such  disposition  of 
urine  was  thought  justifiable.  The  camp  was  in  a  region  where  "  hardpan,"  a 
formation  as  hard  as  many  sandstones,  was  either  at  or  within  a  foot  or  two 
of  the  surface.  The  digging  of  deep  trenches  was  impossible,  as  picks  and 
crows  were  soon  blunted  and  made  unusable,  and  when  a  trench  was  cut  out  to 
a  depth  of  2i  feet  the  soil  was  so  nonabsorbent  that  urine  quickly  filled  it. 
In  the  neighborhood  were  some  patches  where  the  overlying  soil  was  deep 
enough  to  permit  of  plowing,  and  this  had  been  done.  A  constant  wind  was 
blowing,  and  it  was  found  that  urine  and  strained  kitchen  water,  when  thrown 
on  this  plowed  ground  to  the  leeward  of  camp,  was  absorbed  by  the  loose  soil 
and  held  until  wind  and  sun  completed  its  speedy  evaporation.  Such  things 
have  to  be  done  at  times  in  military  service,  and  the  military  surgeon's  useful- 
ness then  depends  on  his  ability  to  choose  the  lesser  of  evils  and  to  make  the 
best  of  bad  conditions. 

"Havard:  Military  Hygiene,  p.  385. 
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ALIMENTATION     EN     EAU     DE     BOISSON     DES     TROUPES     EN 

CAMPAGNE. 

Medecin  Inspecteur  General   F^vriee,  Directeur  du  Service  de  SantS  du 
Gouvernement  Militaire  de  Paris,  France. 

Dans  les  congres  internationaux  d'Hygiene  de  Berlin,  en  1907,  de 
Medecine  de  Budapest,  en  1909,  des  rapports  tres  complets  ont  ete 
consacres  a  la  question  de  I'alimentation  en  eau  du  soldat  en  cam- 
pagne  (Medecin-Major  de  premiere  classe  Kouget,  Berlin  1907; 
Medecin-Major  Erhard  Glaser,  Budapest  1909). 

Dans  ces  rapports  ont  ete  exposes  dans  tous  leurs  details  les  pro- 
cedes  susceptibles  d'etre  utilises  pour  proteger  les  troupes  contre  les 
epidemies  muertrieres  de  fievre  typhoide,  de  dysenteric,  de  cholera. 
Toute  la  bibliographic  de  cette  importante  question  a  ete  reproduite 
dans  ces  memoires  oil  leurs  auteurs  ont  suivi  pas  a  pas  les  ameliora- 
tions successives  qui  avaient  ete  apportees  aux  methodes  mecaniques, 
physiques  ou  chimiques  d'epuration  des  caux, 

Je  n'entreprendrai  pas  a  nouveau  cette  description  qui  exposerait 
a  des  redites,  et  qui  aurait  le  grave  inconvenient  de  n'apporter  aucun 
document  nouveau,  les  methodes  d'epuration  n'ayant  pas  varie  depuis 
I'epoque  recente  de  la  publication  de  ces  rapports. 

II  m'apparait  plus  digne  d'interet  de  vous  presenter  une  etude 
d'ensemble  de  cette  question.  Les  observations  faites  par  le  service 
de  sante  de  notre  armec,  au  cours  des  operations  des  troupes  debar- 
quees  au  Maroc,  foumissent  a  cet  effet  les  enseignements  les  plus 
precieux. 

Au  Maroc  sevissent  avec  une  egale  intensite  et  une  redoutable 
gravite  la  fievre  typhoide  et  les  dysenteries  bacillaire  ou  amibienne. 
Par  contre  aucune  attcinte  de  cholera  n'y  a  ete  observee. 

On  peut  dire  sans  exageration  que  tous  les  procedes  d'epuration 
ont  ete  experimentes  et  adaptes  aux  situations  speciales  des  troupes. 

II  y  a  lieu  de  considerer  en  effet,  qu'en  campagne,  le  probleme  de 
la  foumiture  au  soldat  d'une  eau  de  boisson  hygieniquement  pure, 
e'est-a-dire  exempte  de  germes  nocifs,  ne  comporte  pas  une  solution 
polyvalente. 

Les  methodes  varient  avec  les  situations  diverses  de  la  troupe, 
elles  ne  sont  pas  les  memes  en  station  ou  en  colonne;  la  collectivite 
n'utilise  pas  les  memes  methodes  que  le  soldat  isole  et  eloigne  de  son 
unite. 

Ce  sont  ces  differentes  cotes  du  probleme  que  nous  allons  examiner 
en  passant  successivement  en  revue  les  procedes  qui  paraissent  le 
mieux  adaptes  aux  circonstances  variables  de  la  vie  en  campagne. 
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ALIMENTATION  EN  EAU  d'uNE  TROUPE  EN  STATION. 

C'est  au  service  de  sante  qu'est  devolu  le  role  de  proceder  a  iine 
enquete  sur  la  valeur  hygienique  de  I'eau  destinee  a  une  troupe  qui 
va  stationner. 

II  doit  se  renseigner  sur  I'etat  sanitaire  de  la  population,  faire 
une  etude  rapide  des  lieux,  pour  rechercher  les  causes  de  pollution 
de  la  nappe  souterraine  et  proceder  au  moins  d'une  fagon  sommaire 
a  une  expertise  chimique. 

Cette  analyse  exige  Texistence  d'un  materiel  simple,  dont  le  manie- 
ment  soit  facile  et  qui  fournisse  des  resultats  d'une  rigueur  suffisante. 

La  plupart  des  armees  disposent  de  ce  materiel;  celui  de  I'Armee 
frangaise  est  renferme  dans  une  petite  caisse  susceptible  d'etre  con- 
tenue  dans  le  sac  d'infirmier. 

Elle  renferme  les  reactifs  et  les  produits  necessaires  a  la  determina- 
tion des  caracteres  organoleptiques,  a  la  recherche  des  nitrites,  de 
I'ammoniaque,  a  la  determination  de  Tindice  de  souillure. 

Au  moyen  de  solutions  titrees  renfermees  dans  des  ampoules 
scellees,  de  comprimes  destines  a  servir  seulement  de  reactifs  indica- 
teurs,  il  est  possible  en  quelques  minutes  de  determiner  avec  une 
precision  tres  satisfaisante  la  valeur  hygienique  d'une  eau. 

Ainsi  executee,  I'expertise  renseigne  sur  le  degre  de  potabilite  de 
I'eau. 

Trois  cas  peuvent  se  presenter: 

L'eau  est  naturellement  pure,  elle  pent  etre  consommee  sans  precau- 
tion prealable. 

Elle  est  suspecte  ou  franchement  mauvaise.  S'il  est  possible  de 
s'approvisionner  ailleurs  dans  des  conditions  hygieniques  meilleures, 
on  doit  en  interdire  I'usage;  sinon  il  est  indispensable  d'epurer  l'eau 
avant  consommation. 

EPURATION. 

En  station,  tons  les  procedes  connus  d'epuration  et  particulierement 
les  procedes  physiques  et  chimiques  peuvent  etre  employes  avec 
avantage.  Seuls  les  procedes  mecaniques  artificiels  ne  sont  pas  a 
envisager.  Lorsque  les  bougies  Chamberland  ou  Berkefeld  sont 
neuves  et  que  l'eau  est  limpide,  les  filtres  fonctionnent  d'une  maniere 
satisfaisante ;  mais  leur  debit  ne  tarde  pas  a  diminuer  et  les  difficultes 
de  leur  regeneration  obligent  de  suspendre  leur  emploi. 

Par  contre,  I'utilisation  de  filtres  a  sable  non  submerge  du  systeme 
Miquel  et  Mouchet  donnent  des  resultats  les  plus  satisfaisants.  Leur 
construction  est  rapide,  leur  installation  et  leur  surveillance  sont 
faciles,  et  je  leur  reserverai  une  mention  speciale,  car  ils  sont  appeles 
a  rendre  les  plus  grands  services  aux  troupes  dans  les  stationnements 
de  quelque  duree. 
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Le  filtre  a  sable  de  MM,  Miquel  et  Mouchet  est  un  appareil  qui 
epure  les  eaux  par  le  passage  a  travers  une  couche  epaisse  de  sable 
fin,  I'eau  etant  amenee  a  la  surface  de  ce  sable  par  un  arrosage  super- 
ficiel  convenablement  regie. 

Les  appareils  qui  le  constituent  comprennent :  (a)  Un  reservoir 
destine  a  recevoir  les  materiaux  de  filtration;  (b)  un  tube  d'arrosage; 
(c)  un  reservoir  d'alimentation ;  (d)  un  filtre  degrossisseur  s'il  y  a 
lieu,  c'est-a-dire  quand  les  eaux  a  epurer  sont  troubles  et  chargees; 
(e)  un  reservoir  a  eau  filtree. 

a.  Les  materiaux  de  drainage  et  de  soutien  comprennent  des  rangees 
de  briques  separees  entre  elles  par  un  intervalle  de  4  a  5  centimetres. 
Au-dessus  de  cette  premiere  couche  est  disposee  une  seconde  couche 
de  briques  perpend iculairement  placees  aux  piles  sous-jacentes  et 
distantes  de  1  a  2  centimetres  pour  eviter  que  le  gros  gravier  ne 
s'accumule  dans  le  has  du  reservoir.  Au-dessus  de  ces  deux  rangees 
de  briques  sont  etages  successivement  des  lits  de  gravier  et  de  sable 
de  plus  en  plus  fins  disposes  de  la  fagon  suivante : 

D'abord  un  lit  de  5  centimetres  de  gros  graviers  dont  le  diametre 
varie  entre  2  et  4  centimetres. 

Au-dessus  de  celui-ci  se  trouve  une  couche  de  gravillons  d'un  dia- 
metre de  5  a  10  millimetres  sur  une  hauteur  de  5  centimetres. 

Enfin,  au-dessus  de  la  couche  de  gravillons  est  placee  une  troisieme 
couche  de  gros  sable  de  3  millimetres  de  diametre  et  d'une  hauteur 
de  5  centimetres. 

Sur  ce  drainage  on  place  sur  une  hauteur  de  1  m.  20  une  couche 
de  sable  fin,  homogene,  bien  lavee,  de  1  millimetre  de  diametre. 

Un  filtre  ainsi  constitue  assure  d'une  maniere  certaine  I'epuration 
d'une  tranche  d'eau  journaliere  de  2  a  3  metres  cubes  par  metre  carre 
de  surface  et  par  24  heures. 

L'eau  est  distribuee  sur  le  sable  par  un  sprinkler  perce  de  petits 
orifices  a  raison  de  10  a  12  par  metre  carre. 

5,  c.  Le  tube  d'arrosage  est  alimente  par  un  bassin  a  niveau 
constant.  L'orifice  qui  laisse  echapper  l'eau  de  ce  reservoir  d'alimen- 
tation possede  un  robinet  d'ecoulement  muni  d'un  diaphragme  limi- 
tant  I'ecoulement  de  l'eau  a  une  tranche  de  2  a  3  metres  cubes  par  24 
heures  et  par  metre  carre. 

La  superficie  du  filtre  ne  doit,  en  aucun  cas,  etre  abaissee  au- 
dessous  de  un  demi-metre  carre;  I'experience  a  demontre  qu'au- 
dessous  de  cette  limite,  les  resultats  de  I'epuration  sont  mediocres. 
Le  filtre  doit  etre  place,  soit  dans  I'obscurite,  soit  a  la  lumiere  diffuse. 
II  faut  eviter  que  les  rayons  solaires  ne  tombent  directement  a  la 
surface  du  sable,  ce  qui  aurait  pour  inconvenient  de  favoriser  le 
developpement  d'algues  et  d'amener  rapidement  I'impermeabilisation 
de  sa  surface.  Le  filtre  doit  etre  egalement  mis  a  I'abri  de  la  gelee. 
Suivant  la  nature  du  sable,  les  premieres  eaux  filtrees  peuvent  etre 
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louches  et  colorees,  mais  apres  im  fonctionnement  d'une  duree  de  huit 
jours,  I'eau  devient  claire  et  limpide  quoique  encore  chargee  d'un 
certain  nombre  de  bacteries.  Leur  nombre  diminue  rapidement  les 
jours  suivants  au  fur  et  a  mesure  que  s'opere  le  lavage  des  materiaux 
dont  le  filtre  est  constitue. 

On  pent  considerer  ce  lavage  comme  sufRsamment  prolonge  apres 
une  peri  ode  de  trois  semaines.  Un  filtre  lave  I'est  pour  tou  jours  et 
I'on  ne  doit  plus  y  toucher. 

Ainsi  prepare  il  pent  fonctionner  tres  longtemps.  Toutefois,  si 
I'eau  est  chargee  d'une  certaine  quantite  d'argile,  la  partie  super- 
ficielle  du  sable  s'impermeabilise  et  des  flaques  d'eau  se  forment  a  sa 
surface.  Cette  circonstance  ne  menace  pas  le  bon  fonctionnement  de 
I'appareil,  mais  il  y  a  lieu  d'y  remedier ;  il  suffit  d'enlever  une  couche 
de  sable  de  10  centimetres  de  hauteur,  proceder  a  son  lavage,  le 
tamiser  et  le  replacer  sur  le  filtre. 

II  importe  de  savoir  que  dans  les  premiers  jours  de  fonctionne- 
ment du  filtre,  I'eau  filtree  contient  plus  de  germes  que  I'eau  affluente. 
Peu  a  peu  leur  nombre  diminue  d'autant  plus  rapidement  que  le 
sable  est  mieux  lave  et  prive  de  substances  organiques.  Les  re- 
cherches  ont  montre  que  les  bacteries  trouvees  dans  I'eau  epuree 
proviennent  uniquement  des  materiaux  de  soutien  et  de  drainage  du 
filtre.  Ce  sont  des  bacteries  banales  vivant  a  sa  surface  et  suscep- 
tibles  de  se  multiplier,  mais  qui  disparaissent  definitivement  lorsque 
le  filtre  est  en  marche  depuis  trois  semaines.  (Voir  ci-dessous  un 
schema  du  filtre  a  sable  non  submerge.) 

epueation  physique. 

De  tons  les  agents  ph5^siques  susceptibles  de  realiser  I'epuration 
de  I'eau  de  boisson,  le  plus  employe  dans  les  armees  en  campagnes 
est,  sans  contredit,  la  chaleur  avec  ou  sans  pression. 

Les  sterilisateurs  d'eau  par  la  chaleur  sous  pression  ont  realise  un 
notable  progres. 

lis  conservent  a  I'eau  toutes  qualites  organoleptiques,  la  sterili- 
sation est  absolue  et,  grace  au  dispositif  des  echangeurs,  on  realise  une 
economic  de  temps  et  de  combustible.  L'eau  sterilisee  sort  de 
I'appareil  a  une  temperature  voisine  de  celle  qu'elle  avait  a  I'entree 
(en  moyenne  3  a  4  degres  en  plus)  ;  elle  est  done  immediatement 
potable. 

Le  modele  des  appareils  varie  avec  les  constructeurs  (appareil  Vail- 
lard-Desmaroux,  appareil  Maiche,  etc.) ;  le  debit  pent  aller  de  15 
litres  a  1,000  litres  a  I'heure,  le  fonctionnement  peut  etre  continu  ou 
intermittent. 

Mais  la  regularite  du  fonctionnement  de  ces  appareils  depend  de 
conditions  qu'il  importe  de  ne  pas  perdre  de  vue  sous  peine  de  me- 
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comptes  graves.  La  pression  de  I'eau  qui  alimente  le  sterilisateiir 
doit  etre  au  moins  egale  a  12  metres  et  ne  pas  depasser  20  metres, 
afin  d'empecher  la  vaporisation  de  I'eau  sous  Paction  de  la  chaleur 
et  de  pouvoir,  le  cas  echeant,  contrebalancer  la  tension  de  la  vapeur. 
De  plus,  cette  pression  doit  etre  aussi  constante  que  possible,  car  il 
importe  d'eviter  des  coups  de  pression,  tres  prejudiciables  a  I'in- 
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tegrite  des  organes  de  I'appareil.  Un  filtre  degrossisseur  est  indis- 
pensable toutes  les  fois  que  I'eau  est  sujette  a  se  troubler  et  a  devenir 
limoneuse. 

Lorsque  la  pression  est  excessive,  un  detendeur  devient  necessaire 
en  amont  du  sterilisateur.  Si  au  contraire  I'eau  doit  etre  puisee  en 
rase  campagne,  dans  une  riviere  ou  un  puits,  il  est  necessaire  d'ad- 
joindre  un  moteur-pompe  susceptible  de  fournir  la  pression  necessaire. 


k 
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En  pratique  les  sterilisateurs  a  echangeurs  par  la  chaleur  sous  pres- 
sion  sent  susceptibles  de  foumir  d'excellents  resultats  en  campagne 
pour  des  troupes  en  station,  mais  leur  conduite  est  delicate  et  ne  pent 
etre  confiee  qu'a  des  mecaniciens  experimentes. 

Aussi  pour  les  stationnements  de  peu  de  duree  est-il  plus  simple 
d'utiliser  I'epuration  par  la  chaleur  sans  pression. 

Les  appareils  dits  Francois  Vaillant  qui  sont  utilises  dans  notre 
Armee  depuis  1904  repondent  entierement  a  cette  indication.  lis 
sont  susceptibles  de  fournir  de  250  a  500  litres  a  I'heure  suivant  les 
types,  et  sont  munis  d'un  dispositif  qui  permet  de  ne  donner  I'ecoule- 
ment  de  I'eau  que  lorsqu'elle  est  en  ebullition. 

A  ces  fourneaux  d'un  modele  tres  pratique  sont  annexees  des 
cruches  hygieniques  en  tole  d'acier  galvanisee  d'une  contenance  de  10 
a  20  litres  suivant  les  modeles,  d'un  nettoyage  facile  et  d'une  fer- 
meture  hermetique.  Elles  permettent  d'assurer  le  refroidissement  de 
Teau  bouillie  et  sa  distribution. 

L'eau  bouillie  est  consommee  par  les  troupes  apres  avoir  ete  aroma- 
tisee  avec  du  the. 

OZONE  ET  RAYONS  ULTRA-VIOLETS. 

En  raison  des  proprietas  bactericides  de  I'ozone  et  des  rayons  emis 
par  les  lampes  en  quartz  a  vapeur  de  mercure,  il  etait  rationnel  de 
recourir  a  ces  methodes  pour  epurer  l'eau  de  boisson  des  troupes  en 
station. 

Des  installations  portatives  ont  ete  realisees  qui  ont  permis  d'or- 
ganiser  des  postes  de  sterilisation  susceptibles  de  fournir  plusieurs 
metres  cubes  d'eau  sterillisee  a  I'heure. 

Mais  I'ozone,  aussi  bien  que  les  rayons  ultraviolets,  n'est  done  de 
proprietes  bactericides  qu'autant  que  l'eau  soumise  a  ce  traitement  est 
exempte  de  toute  turbidite.  D'ou  la  necessite  d'associer  a  ces  ap- 
pareils des  installations  filtrantes  permettant  une  clarification  absolue. 

Cette  circonstance  limite  dans  une  tres  large  mesure  la  mise  en 
ceuvre  de  ces  methodes  d'epuration  en  campagne. 

Toutefois,  I'experience  acquise  par  I'emploi  des  rayons  ultra-violets 
permet  de  fonder  sur  ce  procede  les  plus  grandes  esperances. 

EPURATION    CHIMIQUE. 

L'epuration  chimique  le  l'eau  de  boisson  qui  convient  tout  particu- 
lierement  pour  les  troupes  en  marche  ou  soumises  a  de  frequents  de- 
placements  pent  convenir  aussi  aux  troupes  en  station.  Cette  methode 
doit  satisfaire  a  certains  desiderata  d'ordre  hygienique  qn'il  convient 
de  ne  pas  perdre  de  vue.  II  faut  que  I'agent  chimique  employe  soit 
suffisamment  energique  pour  oxyder  rapidement  les  matieres  orga- 
niques  dans  l'eau  et  detruire  toutes  les  bacteries  pathogenes.     II  est 
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necessaire  que  son  dosage  soit  facile,  sa  conservation  longue  et  sa 
manipulation  inoffensive. 

Comme  le  degre  de  pollution  des  eaux  est  essentiellement  variable, 
la  proportion  de  substances  antiseptiques  necessaires  ne  pent  etre 
fixee  en  principe.  II  est  done  desirable  qu'on  utilise  un  procede  per- 
mettant  d'apprecier  par  un  simple  changement  de  coloration  si  la 
dose  employee  est  suffisante.  Enfin,  le  traitement  chimique  ne  doit 
abandonner  dans  I'eau  aucune  substance  nocive. 

La  liste  est  deja  longue  des  procedes  preconises;  le  brome,  I'iode, 
I'hypochlorite  de  chaux,  le  permanganate  de  potasse  fournissent  les 
meilleurs  resultats  et  leur  emploi  est  a  recommander. 

Le  procede  a  I'hypochlorite  de  sonde  est  certes  le  plus  economique 
et  le  plus  rapide.  C'est  evidemment  le  type  des  procedes  de  fortune. 
II  en  est  fait  usage  a  I'etranger  par  beaucoup  de  villes,  particuliere- 
ment  en  Amerique,  et  nombreux  sont  les  travaux  sur  le  pouvoir  bac- 
tericide des  hypochlorites  alcalins.  Recemment  encore  un  medecin 
militaire  de  San  Francisco,  le  L*  en  l®""  Alexander  Cooper,  demontrait 
que  I'eau  m.elangee  a  yitttVott  d'hypochlorite  de  chaux  etait  complete- 
ment  sterilisee  apres  20  minutes  et  ne  conservait  aucun  gout  desagre- 
able.  D'ailleurs,  le  Maj.  Carl  R.  Darnall  doit  faire  une  communica- 
tion a  notre  section  au  sujet  de  cette  methode  et  nous  montrer  les 
avantages  des  appareils  qui  figurent  a  I'exposition. 

On  sait  que  le  bacterium  coli  etant  plus  resistant  a  Paction  de  I'anti- 
septique  que  les  bacilles  de  la  fie\Te  typhoide  et  de  la  dysenterie,  on 
est  sur  d'etre  debarrasse  de  ces  derniers  lorsque  le  premier  a  disparu. 

Un  volume  d'eau  de  JaA'el,  correspondant  a  un  milligramme  de 
chlore,  par  litre  d'eau  a  epurer,  tue  le  bacterium  coli  en  6  heures, 
inais  il  faut  atteindre  3  milligrammes  pour  que  la  mort  de  la  bacterie 
soit  certaine  en  trois  heures.  En  partant  de  ces  donnees,  il  importe 
de  connaitre  le  debit  de  la  source  et  de  faire  ecouler  regulierement  la 
quantite  d'hypochlorite  dont  la  dose  varie  suivant  la  longueur  du 
trajet  jusqu'au  point  de  prelevement  de  I'eau.  Mais  il  ne  faut  pas 
perdre  de  vue  qu'il  est  de  toute  necessite  de  controler  par  des  analyses 
journalieres  et  tres  frequentes  la  teneur  de  I'eau  en  chlore,  et  le  cas 
echeant  la  dejavelliser  par  addition  de  sulfite  de  soude.  II  y  a  lieu 
d'autre  part  de  ne  pas  ig-norer  que,  si  la  quantite  d'hypochlorite  utili- 
see  est  exageree  la  consommation  de  I'eau  peut  etre  nocive. 

En  somme,  la  javellisation  de  I'eau,  en  raison  de  la  surveillance  un 
pen  delicate  qu'elle  exige,  ne  parait  pas  devoir  etre  recommandee 
pour  donner  satisfaction  aux  besoins  d'une  troupe  en  campagne. 

EPURATION   DE  l'eAU  DES  PUITS. 

II  est  frequent  que  la  troupe  soit  obligee  de  s'alimenter  a  un  puits 
dont  I'eau  est  suspecte  et  qu'il  est  nec€ssaire  d'epurer.    On  peut  assurer 
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cette  operation  par  le  permanganate  de  potasse  (Delorme)  ou  avec 
plus  de  certitude  encore  en  faisant  agir  le  perchlorure  de  fer  sur  le 
chlorure  de  chaux  en  presence  du  permanganate  de  potasse  (procede 
Allain). 

Pour  epurer  un  litre  d'eau  et  detruire  par  oxydation  toute  la  ma- 
tiere  organique,  il  est  necessaire  d'employer  0.05  a  0.10  centigrammes 
de  permanganate.  Le  resultat  est  atteint  quand  on  obtient  une  cou- 
ieur  rosee  persistante  j^endant  une  demi-heure.  II  suffit  alors  de 
projeter  dans  le  puits  du  charbon  de  bois  pile  melange  avec  du 
sable  fin. 

Apres  trois  ou  quatre  jours  la  desinfection  est  assuree,  le  charbon 
depose,  I'eau  clarifiee. 

Cette  desinfection  n'est  efficace  evidemment,  que  si  I'infection  du 
puits  est  d'origine  exterieure  et  que  ni  le  sol  dans  la  profondeur,  ni 
la  nappe  souterraine  ne  sont  contamines. 

Le  procede  Allain  qui  fournit  des  resultats  plus  certains  a  le  grave 
inconvenient  d'empecher  la  consommation  de  I'eau  pendant  une 
periode  de  15  jours  apres  I'epoque  du  traitement.  Ce  laps  de  temps 
est  necessaire  pour  la  destruction  spontanee  et  totale  des  derives 
chlores  formes  dans  la  reaction.  Son  utilisation  ne  pent  etre  qu'ex- 
ceptionnelle  jDour  des  troupes  en  campagne.  La  technique  de  la 
desinfection  d'un  puits  par  cette  methode  est  la  suivante : 

Pour  1  metre  cube  d'eau  on  emploie  les  trois  solutions  ci-apres : 

Solution  A. — Hypochlorite  de  chaux 5  gr. 

Eau  ordinaire ^ 100  cent.  3 

Solution  B. — Perchlorure  de  fer  officinal 20    cent.  3 

Solution  C. — Permanganate  de  potasse 1  gr. 

Eau  ordinaire 20    cent.  3 

L'epuration  est  satisfaisante  apres  24  heures  de  contact ;  I'eau 
traitee  conserve  une  couleur  violette  permanganique.  Dans  le  cas 
contraire,  c'est  que  I'eau  etait  tres  souillee,  et  il  y  a  lieu  de  faire  un 
deuxieme  traitement. 

PEROXYDE  DE   CHLORE    (PROCEDE  BERGe)  . 

Sous  le  nom  de  steriline  on  a  propose  pour  les  troupes  en  cam- 
pagne une  solution  aqueuse  renfermant  par  litre  3  grammes  de 
peroxyde  de  chlore.  Un  litre  de  cette  s»:)lution  suffit  a  steriliser  en 
cinq  minutes,  un  metre  cube  d'eau  de  qualite  moyenne,  soit  un  centi- 
metre cube  par  litre. 

Le  peroxyde  de  chlore  n'altere  pas  sensiblement  la  composition 
chimique  de  I'eau. 

II  existe  un  materiel  portatif  a  I'usage  des  armees  en  campagne. 
Le  poids  de  I'appareil  et  des  produits  necessaires  pour  steriliser  I'eau 
d'un  regiment  de  1,000  hommes  pendant  une  periode  de  1,000  jours 
est  de  200  kilos. 
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Pour  faire  disparaitre  I'exces  de  peroxyde  de  chlore  il  suffit  de 
filtrer  I'eau  traitee  siir  dii  coke.  II  est  facile  de  se  rendre  compte 
si  I'eau  renferme  des  traces  d'antiseptique  en  employant  comme 
reactif  un  melange  d'iodure  de  potassium  avec  de  I'eau  d'amidon. 

En  presence  du  peroxyde  de  chlore  I'iode  est  mis  en  liberte  et  colore 
I'amidon  en  bleu. 

Enfin,  on  pent  envisager  I'epuration  de  I'eau  par  le  ferro-chlore 
(procede  Duyk),  melange  de  chlorure  de  chaux  et  de  perchlorure  de 
fer  ou  par  le  carboferryle  (filtres  Caudy),  ou  encore  par  le  sulfate 
d'alumine  (filtre  Desrumeaux). 

Mais  ces  derniers  procedes  necessitent  des  installations  qui  ne 
peuvent  etre  etablies  qu'au  cas  de  station  prolongee,  et  en  quelque 
sorte  permanente  de  la  troupe. 

ALIMENTATION    EN   EAU    d'uNE   TROUPE   EN    COLONNE. 

L'experience  des  campagnes  les  plus  recentes,  et  particulierement 
des  campagnes  coloniales,  a  montre  la  difficulte  d'alimenter  en  eau 
potable  une  troupe  en  marche. 

Le  soldat  qui  n'a  pas  le  souci  du  danger  exige  avant  tout  que  I'eau 
qui  lui  est  livree  soit  fraiche,  qu'elle  n'a  it  aucune  saveur  medica- 
menteuse  ni  aucune  couleur  anormale,  et  qu'il  puisse  la  consommer  an 
moment  du  besoin.  Le  probleme  se  pose  des  lors  sous  des  aspects 
tres  differents. 

Si  sur  le  continent  europeen  il  est  possible  au  prix  des  plus  grandes 
difficultes  de  faire  suivre  la  troupe  par  des  voitures  sterilisatrices  sus- 
ceptibles  de  suffire  aux  exigences  de  la  collectivite,  on  ne  saurait  envi- 
sager leur  emploi  dans  les  campagnes  coloniales,  ou  le  besoin  impe- 
rieux  de  la  soif  torture  le  soldat  qui  marche  et  qui  doit  pouvoir  se 
desalterer  partout  oil  il  se  trouve  et  boire  impunement  pour  sa  sante 
I'eau  de  I'oued,  du  ruisseau  ou  du  marigot  qui  le  tente  par  sa  fraicheur. 

La  chaleur  et  I'epuration  chimique  sont  les  seules  methodes  a 
retenir. 

Pendant  la  campagne  russo-japonaise,  le  soldat  japonais  etait  muni 
d'un  necessaire  individuel  en  aluminium  permettant  la  preparation 
rapide  du  the  destine  a  sa  boisson. 

Mais  il  faut  compter  avec  les  moeurs  seculaires  des  peuples,  et  ii 
n'est  pas  douteux  que  le  dispositif  de  I'armee  japonaise  ne  serait  pas 
utilise  par  les  soldats  des  nations  qui  considerent  la  boisson  chaude 
comme  un  medicament. 

L'epuration  chimique  reste  done  la  seule  methode  susceptible  d'etre 
utilisee  en  marche. 

Le  permanganate  de  potasse  associe  a  I'alun  de  sonde,  au  carbonate 
de  sonde  et  a  la  chaux  de  marbre  (procede  Lapeyrere)  ;  ou  au  sulfate 
de    manganese    et    a    I'orthophosphate    monomanganeux     (procede 
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Lambert)  ;  ou  au  carbonate  de  soude  et  a  la  chaux  (precede  Charles 
Hy),  ou  a  I'alun,  a  I'hyposulfite  de  soude  et  au  carbonate  de  soude 
(procede  Laurent)  ;  ou,  enfin,  au  bioxyde  de  manganese,  au  talc  et  a 
I'hyposulfite  de  soude  (procede  Georges  Lambert),  permet  d'obtenir 
rapidement  Tepuration  d'une  eau  qui  peut  etre  consommee  sans 
inconvenients. 

Le  bisulfate  de  soude  (procede  Parkes  et  Rideal)  ;  I'hypochlorite 
de  chaux,  le  brome  associe  au  bromure  de  potassium  (procede  Schum- 
burg)  ;  Fiode  sous  forme  de  comprimes  renfermant  de  I'iodure  de 
potassium,  de  Tiodate  de  soude,  et  de  Phyposulfite  de  soude  (precedes 
Vaillard  Georges),  ont  ete  egalement  utilises. 

Un  dispositif  simple  et  pratique  a  ete  imagine  par  le  Medecin-Ma  jor 
Garret  et  utilise  par  les  troupes  debarquees  au  Maroc  ou  il  rend  les 

_     plus  grands  seryices.    Le  filtre 
'°-^°  "I  Garret    qui    utilise    la    poudre 

sterilisante  Lapeyrere  d  i  t  e 
alumino-calcaire  se  compose 
d'un  cylindre  en  tole  galvanisee 
soude  par  un  de  ses  bords  a 
un  fond  de  meme  metal  perfore 
de  nombreux  trous  de  trois  a 
quatre  millimetres,  puis  a  un 
tronc  de  cone  renverse  termine 
par  un  petit  cylindre. 

Un  second  fond  de  tole  per- 
force mais  mobile,  muni  d'une 
boucle  au  centre  de  surface 
superieure,  sert  a  comprimer  le 
coton  hydrophile  etale  sous  sa 
surface  inferieure.  (Ci-joint  le 
schema  d'un  filtre  de  bataillon.) 
Le  filtre  est  dispose  sur  un  tabouret  de  bois  presentant  en  son  centre 
un  large  orifice  oii  il  s'engage  par  sa  partie  conique. 

Le  materiel  necessaire  comporte  un  tonneau,  de  la  poudre  alumino- 
calcaire,  une  solution  de  bisulfite  de  soude  a  20  pour  1,000  et  un  filtre 
en  tole  galvanisee. 

On  remplit  le  tonneau  d'eau  a  epurer,  on  melange  a  I'eau  la  poudre 
alumino-calcaire  (12  gr.  50  pour  50  litres  d'eau),  on  remue  le  liquide 
et  on  laisse  une  demi-heure  au  contact  apres  s'etre  assure  que  I'eau 
reste  rose. 

On  ajoute  a  I'eau  la  solution  de  bisulfite  de  soude  par  petites  quan- 
tites  jusqu'a  I'apparition  d'une  coloration  brune. 
L'epuration  est  realisee. 

II  suffit  de  filtrer  I'eau  apres  avoir  garni  le  filtre  de  coton  hydro- 
phile. 


0,0-* 

Fevrier  VIII. 
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Ce  coton  se  place  entre  les  deux  lames  perforees  en  ime  couche 
d'egale  epaisseur,  debordant  du  pourtour  le  fond  mobile. 

L'eau  sort  du  filtre  absolument  claire. 

Ce  dispositif  permet  d'epurer  de  grandes  quantiles  d'eau  au  moment 
de  la  halte  ou  a  I'arrivee  a  I'etape.  Mais  au  cours  de  la  marche  ou 
quand  il  est  isole,  le  soldat  doit  porter  dans  sa  musette  un  materiel 
aussi  simple  que  possible  qui  lui  permette  d'operer  individuellement 
et  de  preparer  extemporanement  l'eau  necessaire  a  ses  besoins. 

II  suffit  qu'il  dispose  de  deux  flacons  renfermant  Pun  le  perman- 
ganate de  potasse  et  I'alun,  I'autre  I'hyposulfite  et  le  carbonate  de 
sonde,  d'une  petite  mesure  indiquant  les  doses  necessaires  pour  un 
litre  d'eau  et  d'un  petit  filtre  en  chausse. 

Muni  de  ce  materiel,  il  est  a  meme  d'epurer  en  10  minutes  la  quan- 
tity d'eau  necessaire  a  sa  boisson. 

CONCLUSIONS. 

La  fievre  typhoide,  la  dysenterie  bacillaire  ou  amibienne,  le  cholera, 
maladies  tres  meurtrieres  pour  les  troupes  en  campagne,  sont  le  plus 
souvent  transmises  par  I'ingestion  d'une  eau  de  boisson  specifiquement 
polluee. 

Malgre  la  pratique  de  la  vaccination  antityphoi'dique  il  y  a  lieu  de 
prevoir  I'epuration  de  l'eau  de  boisson  livree  aux  troupes. 

En  station,  les  precedes  qui  utilisent  la  chaleur  avec  ou  sans  pres- 
sion,  la  filtration  sur  sable  non  submerge  sont  les  plus  recommen- 
dables. 

Pour  les  troupes  en  marche  et,  a  defaut  de  voiture  sterilisatrice, 
accompagnant  les  colonnes,  I'epuration  chimique  par  le  permanganate 
df  potasse,  associe  a  des  agents  reducteurs,  foumit  les  meilleurs 
resultats. 

Chaque  unite  tactique  doit  etre  pourvue  du  materiel  necessaire  a 
I'epuration  chimique  de  l'eau. 

Chaque  soldat  doit  etre  muni  d'un  filtre  individuel  et  du  materiel 
necessaire  a  cette  epuration. 

II  y  a  lieu  de  poursuivre  des  recherches  en  vue  de  I'utilisation 
pratique  de  I'ozone  et  des  rayons  ultra-violets  pour  I'epuration  de 
l'eau  en  campagne. 


THE  PTTBIFICATION  OF  WATEE  FOR  TROOPS  IN  TIME  OF  "WAR. 
C.  R.  Darnall,  Major,  Medical  Corps,  United  States  Army. 

The  conditions  obtaining  in  armies  are  so  different  from  those  in 
civil  communities,  and  these  conditions  sometimes  change  so  rapidly 
from  day  to  day,  that  the  provision  of  an  adequate  supply  of  potable 
water  is  ordinarily  a  very  difficult  undertaking.  The  conditions  are 
so  varied  that  it  may  be  well  to  consider  the  subject  under  the  follow- 
ing heads : 

1.  Perinanent  garHsons. — In  times  of  war,  more  or  less  permanent 
garrisons,  cantonments,  and  camps  are  maintained  at  various  points, 
both  within  and  without  the  theater  of  actual  operations. 

Such  garrisons  simulate,  in  their  general  constitution  and  needs, 
permanent  civil  communities,  and  the  same  methods  of  water  purifi- 
cation used  in  towns  and  cities  may  be  employed  to  advantage.  In- 
deed, in  many  cases  such  garrisons  are  within  or  near  cities,  and  the 
necessary  water  supply  may  be  obtained  by  a  mere  extension  of  the 
system  already  in  operation.  The  problem  presented  in  such  a  case 
is  usually  comparatively  simple  and  not  difficult  of  solution. 

2.  Temporary  camps. — Here  the  difficulty  of  supplying  pure  water 
is  usually  vastly  increased,  chiefly  on  account  of  the  inadequate  exist- 
ing supply  of  pure  water,  which  makes  it  necessary  to  institute  special 
methods  of  purification. 

A  dense  population  is  suddenly  thrust  upon  a  countryside  where 
the  wells  are  perhaps  inadequate,  even  if  their  water  is  pure,  and  the 
use  of  water  from  more  or  less  polluted  streams  becomes  unavoidable. 
The  method  of  water  purification  chosen  under  these  conditions  must 
be  easily  and  quickly  installed,  of  adequate  capacity,  and  must  be  re- 
liable, if  it  is  to  be  depended  on  for  satisfactory  results. 

3.  During  marches. — Here  the  conditions  are  again  different  and 
more  difficult  to  meet.  The  troops  are  changing  location  frequently, 
perhaps  daily.  Much  of  the  day  and  night  is  taken  up  in  movement 
with  little  or  no  opportunity  to  select  the  source  of  water  supply. 
They  are  compelled  to  take  what  can  be  secured  irrespective  of  its 
source.  If  water  is  to  be  carried  by  the  men  during  the  march,  it 
must  be  sterilized  or  purified,  as  a  rule  in  camp,  and  the  method 
chosen  must  be  easily  applied,  and,  to  be  effective,  must  be  carefully 
supervised. 

4.  In  the  presence  of  the  enemy. — When  a  general  engagement  is 
in  progress  or  is  imminent,  the  conditions  are  again  different,  and  it 
will  frequently  be  difficult  or  impossible  to  employ  any  method  of 
purification,  even  the  simplest.  The  method  used  will  usually  be  one 
which  can  be  carried  out  by  the  individual  soldier,  or  at  most  by 
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small  parties.  No  general  supervision  is  possible,  and  very  little  or 
nothing-  can  be  done  to  select  or  protect  the  source  of  supply.  Fortu- 
nately, such  conditions  are  transitory,  lasting,  as  a  rule,  only  a  day  or 
two,  or  a  week  or  so  at  the  longest. 

3IETH0DS    OF   WATER   PURIFICATION. 

The  recognized  means  of  purifying  water  for  human  consumption 
may  be  classed  as  follows: 

Mechanical:  Embracing  (a)  sedimentation;  (b)  slow  sand  filtra- 
tion; (c)  rapid  filtration  after  the  application  of  certain  agents 
which  cause  precipitation;  {d)  filtration  by  specially  constructed 
filters  of  the  Pasteur  type. 

Physical  or  physico-chemical:  Including  (a)  heating  by  boiling 
the  water;  (h)  heating  above  the  thermal  death  point  of  the  patho- 
genic organisms;  (c)  the  ultra  violet  rays. 

Chemical:  (a)  Chlorine  and  chlorine  compounds;  (b)  iodine;  (c) 
bromine;  (d)  ozone. 

The  chemical  methods  mentioned  are  practically  all  oxidation 
methods,  the  oxidation  being  accomplished  by  nascent  oxygen. 

The  methods  enumerated  vary  greatly  in  ease  of  application,  time 
involved  in  putting  into  operation,  cost,  and  availability  under  the 
peculiar  conditions  arising  in  time  of  war.  These  questions  will  be 
taken  up  in  connection  with  the  discussion  of  the  particular  method 
or  methods  to  be  selected  for  supplying  pure  water  under  the  condi- 
tions stated  in  section  1  of  this  paper. 

Permanent  camps,  cantonments,  and  garrisons- — ^The  method  of 
purification  selected  will  depend  of  course  upon  several  factors.  If 
the  camp  or  garrison  is  near  a  large  civil  community  having  a  piped 
water  supply  of  good  quality  (whether  naturally  or  by  purification), 
the  problem  is  easily  solved  by  piping  such  pure  water  into  the  camp 
and  properly  distributing  it. 

If  the  water  is  not  pure,  but  the  supply  is  sufficient,  it  may  be  puri- 
fied before  use  for  drinking,  and  it  is  much  better  if  the  whole  supply 
can  be  purified. 

Unless  the  city  already  has  the  plant,  slow  sand  filtration  is  not 
available,  as  much  time  is  required  for  construction. 

Rapid  or  mechanical  filtration  can  be  put  into  operation  within  a 
few  weeks  or  months,  but  not  quickly  enough. 

Special  filters  may  be  used,  but  their  operation  is  expensive,  and 
the  output  is  so  small  that  sufficient  water  for  drinking  purposes 
only  can  usually  be  filtered. 

The  writer  devised  the  small  filter  now  in  use  by  the  United  States 
Army  and  it  has  thus  far  prov'ed  quite  satisfactory  for  camp  use. 
It  is  of  the  type  used  in  conjunction  with  a  coagulant  and  has  a 
66692— VOL  5.  pt  2—13 1.8 


500     SECTION  vin:  military,  naval,  and  tropical  hygiene. 

capacity  of  about  50  gallons  per  hour.  For  large,  permanent  camps, 
however,  these  filters,  on  account  of  their  small  capacity,  are  not  rec- 
ommended, except  for  a  very  limited  period  of  time  while  some  other 
more  satisfactory  method  is  being  installed. 

Purification  by  heat,  ozone,  iodine,  bromine,  or  ultra  violet  rays 
is  also  not  Avell  adapted  for  permanent  camps,  chiefly  because  it  is 
hnpracticable  by  any  of  these  methods  to  purifj^  all  the  water  used 
in  the  camp. 

To  be  considered  available  for  purifying  the  total  supply  for  large 
camps  a  method  must  be  capable  of  rapid  installation.  The  only 
methods  which  at  the  present  time  meet  the  requirements  employ 
clilorine  as  the  active  agent,  either  in  the  form  of  the  gas  itself  or  as 
a  hypochlorite. 

The  proper  place  to  apply  the  chemical  (either  chlonne  or  hypo- 
chlorite) is  at  or  near  the  source  of  supply,  not  at  the  camp  itself,  and,, 
if  the  camp  is  near  a  town  having  the  same  unpurified  water  supply, 
the  purifying  agent  should  be  used  at  the  common  source,  in  order 
to  remove  the  danger  to  the  troops  of  contracting  water-borne  diseases 
while  visiting  the  town. 

Hypochlorite  of  lime  may  be  used  in  proper  quantity,  the  dosing 
being  done  by  one  of  the  devices  well  known  in  engineering  practice. 
But,  as  this  method  requires  very  careful  regulation  and  frequent 
assays  of  the  hypochlorite,  in  order  to  avoid  overdosing,  and  thereby 
imparting  an  unpleasant  taste  to  the  water,  it  is  believed  that  the 
liquid  chlorine  process,  devised  by  the  writer,  is  better  adapted  for 
camp  use,  since  it  is  free  from  the  objections  mentioned. 

In  this  process  dry  chlorine,  liquefied  by  pressure  and  contained  in 
steel  cylinders,  is  used.  The  gas,  after  passing  through  a  simple 
pressure  regulator,  is  admitted  in  proper  quantity  to  the  water  pipe 
through  which  the  water  (while  the  apparatus  is  in  operation)  is 
caused  to  flow  at  a  fairly  uniform  rate.  The  water  absorbs  the 
chlorine  readily  and  the  sterilization  is  practically  instantaneously 
accomplished.  The  best  place  to  apply  the  gas  is  at  or  near  the  pump 
supplying  the  camp,  where  it  can  be  operated  by  the  force  operating 
the  pumping  machinery.  A  simple  color  test,  either  with  starch- 
iodide  paste,  or  with  a  1-1000  solution  of  orthotolidin,  may  be  made 
as  often  as  necessary. 

This  apparatus  is  easily  operated,  can  be  attached  to  any  water 
main  or  pump,  is  durable,  efi'ective.  and  the  installation  can  be  made 
quickly.  The  cost  will  rarely  exceed  40  cents  per  million  gallone  of 
water  treated. 

Teinyorary  ca/nopf. — In  temporary  camps,  wiiere  the  conditions  are 
such  that  provision  can  not  be  made  for  a  general  water  supply  and 
the  troops  must  depend  on  wells  and  streams,  the  method  selected 
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must  be  adapted  to  the  treatment  of  comparatively  small  quantities 
of  water.  For  convenience  (a  piped  supply  being  impracticable), 
small  subdivisions  of  troops  should  be  equipped  to  purify  the  water 
required  for  their  own  use.  It  is  believed  that  each  regiment  or, 
preferably,  each  battalion  should  be  provided  with  its  own  means  of 
purifying  water.  Under  such  circumstances,  filtration  on  a  large 
scale  is  impracticable. 

Boiling  or  heating  in  specially  devised  apparatus  is  very  expensive 
and  usually  impracticable,  on  account  of  the  difficulty  of  procuring 
and  transporting  sufficient  apparatus  and  fuel.  Heating  by  ordinary 
vessels  (without  some  system  of  heat  exchange)  is  feasible,  but  the 
water  can  not  be  used  until  cool,  is  usually  insipid,  and  is  not  highly 
esteemed  as  a  beverage  by  the  troops. 

The  ultra-violet  rays  method  is  yet  in  an  experimental  stage,  re- 
quires complicated  electrical  machinery,  and  is  not  effective  with 
turbid  waters. 

The  ozone  method  is  unsuitable,  because  the  water  treated  may 
vary  greatly  in  organic  content,  and  time  is  required  to  make  an- 
alyses. 

The  chlorine  and  iodine  methods  may,  under  certain  conditions, 
be  the  best,  but  their  efficiency  also  is  governed  largely  by  the  organic 
content  of  the  water. 

Filtration  with  coagulation. — As  a  generally  useful  method,  I 
believe  this  to  be  the  best.  The  method  was  employed  by  the  Japa- 
nese in  Manchuria,  the  Ishiji  filter  being  used  to  separate  the  sedi- 
ment. 

The  filter  devised  by  the  writer,  and  referred  to  above,  has  advan- 
tages over  the  Ishiji  filter  in  that  its  capacity  is  greater  and  less  tune 
is  required  to  get  water  after  putting  the  apparatus  into  operation, 
as  it  is  unnecessary  to  wait  for  sedimentation  after  adding  the  pre- 
cipitant to  the  water.  The  water  to  be  purified  is  treated  with  a 
coagulant  powder  (an  aluminum  or  an  iron  salt  combined  with  a 
neutralizing  agent,  such  as  soda,  potash,  or  lime) . 

This  powder,  in  the  presence  of  water,  forms ^a  flocculent  precipi- 
tate which  is  removed  by  filtration  through  a  cloth  wound  on  a  siphon. 
The  filter  cloth  is  sterilized  by  boiling  before  it  is  used.  The  capac- 
ity of  this  filter  is  sufficient  to  provide  in  four  hours  drinking  water 
for  300  men. 

Marches. — The  possible  methods  for  supplying  pure  water  during 
marches  are  limited  to  the  following: 

1.  The  water  must  be  purified  in  camp,  and  carried  either  by  the 
individual  soldier  or  in  water  carts  or  wagons. 

2.  Chemicals  such  as  iodine,  bromine,  and  the  like  may  be  used. 

3.  Filters  which  can  be  put  into  operation  quickly. 
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The  first  method  will  not  be  discussed,  as  it  is  merely  an  applica- 
tion of  the  method  used  in  camp.  In  regard  to  the  second  it  may  be 
said  that  it  has  been  used  by  the  French,  and  also  in  India,  but  to 
what  extent  I  do  not  know. 

It  is  applied  by  the  individual  soldier  or  by  small  groups  or  de- 
tachments. The  iodine  or  bromine  is  added  in  excess  and  is  then, 
after  allowing  a  certain  time  for  sterilization,  neutralized  by  a  suit- 
able agent,  such  as  sodium  hyposulphite.    It  is  said  to  be  effective. 

The  chief  objection  to  this  and  similar  methods,  when  execution  is 
intrusted  to  the  soldier,  is  that  they  are  not  likely  to  be  properly 
carried  out  on  account  of  the  indifference  of  the  men  or  because  of 
the  disagreeable  taste,  imaginary  or  real,  imparted  to  the  water. 

4.  Coagulation,  followed  by  filtration,  can  be  used  on  the  march. 
The  small  filter  described  above  can  be  put  into  commission  in  about 
six  minutes,  and,  by  having  it  available,  by  carrying  it  in  a  wagon 
or  cart  or  by  pack  animal,  may  be  used  even  during  short  halts  of 
the  regiment  or  battalion. 

When  used  on  the  march  the  filter,  with  a  fresh  cloth  wound  on  the 
siphon,  is  sterilized  by  boiling  at  the  cook's  fire,  and  is  then  put  in 
its  crate  ready  for  use  when  required. 

SU3IMARY. 

1.  (a)  For  permanent  garrisons,  cantonments,  and  camps,  the 
whole  water  supply  should  be  safe. 

{b)  In  addition  to  this,  the  water  supply  of  neighboring  towns 
and  villages,  frequented  by  the  soldiers,  must  be  carefully  scrutinized 
and,  if  necessary,  purified. 

(c)  Where  the  water  requires  purification  and  no  effective  method 
is  already  in  operation,  it  is  believed  that  purification  by  liquefied 
chlorine  gas  has  advantages  over  all  other  methods  in  that  it  may  be 
quickly  installed,  is  cheap,  efficient,  and  easily  operated. 

2.  («)  In  large  temporary  camps  and  during  marches  it  will,  as  a 
rule,  be  feasible  to  purify  the  drinlring  water  only. 

{b)  The  purification  should  be  intrusted  only  to  specially  trained 
detachments  under  the  direct  supervision  of  officers  qualified  for  this 
work. 

(c)  The  most  generally  applicable  method  of  purification  for  large 
bodies  of  troops  in  temporary  camp  or  on  the  march  is  believed  to  be 
coagulation  with  suitable  chemicals,  followed  by  rapid  filtration. 


THE   INFLUENCE    OF    HIGH   WET-BULB    TEMPERATURES    IN    THE 
ENGINE  ROOM  AND   STOKEHOLDS   OF  SHIPS   IN  THE   TROPICS. 

Fleet  Surg.  Oswald  Rees,  Bi-itish  Royal  Navy. 

The  temperature  of  the  body  is  the  expression  of  the  resultant  of 
the  balance  between  heat  production  and  heat  loss,  and  must  vary 
from  minute  to  minute;  for  instance,  a  series  of  observations  made 
by  the  writer,  over  a  period  of  six  weeks'  voyage  to  India,  showed 
a  range  of  rectal  temperatures  of  from  98.2°  F.  to  102.6°,  and  of 
mouth  temperatures  of  from  97.5°  to  99.6°  F. 

The  heat  of  the  body  is  regulated  by  (1)  regulation  by  heat  pro- 
duction and  (2)  regulation  by  heat  loss.  The  first  is  a  chemical 
agency;  the  second,  a  physical  one. 

(1)  Regulation  by  heat  production  includes  all  that  is  expressed 
in  the  words  "  rest "  and  "  work."  A  resting  soldier,  weighing  TO 
kilos,  produces  1.2  to  1.3  calories  of  heat  per  minute ;  whilst  marching 
with  a  load  of  31  kilos,  he  produces  7.73  calories  per  minute,  sufficient 
to  raise  the  body  temperature  1.8°  F.  in  8.7  minutes.^  The  period 
of  the  day  at  which  the  body  temperature  is  at  its  lowest  corresponds 
to  the  time  of  most  complete  rest,  in  the  average  man,  about  4  a.  m. 

(2)  The  second  method  of  heat  regulation  is  by  physical  means,  by 
evaporation,  conduction,  or  convection. 

Evaporation. — The  evaporation  of  1  gram  of  water  at  the  body 
temperature  requires  about  0.55  calorie.  In  one  experiment  car- 
ried out  in  the  stokehold  in  the  Tropics,  working  for  two  hours  with 
a  wet-bulb  temperature  of  84°  F.  and  a  dry-bulb  of  104°  F.,  2^  pounds 
of  water  was  lost ;  or,  roughly,  by  this  means  alone  500  calories  were 
got  rid  of.  The  rate  of  evaporation  of  the  sweat  will  depend  on  the 
relative  humidity  of  the  surrounding  air. 

Conduction. — Cooling  by  conduction  will  depend  on  the  relative 
temperatures  of  the  body  and  of  the  surrounding  air,  and  on  the 
coefficient  of  cooling  of  the  body.  This  will  depend  on  the  form  of 
the  body,  color,  condition  of  the  surface,  clothing,  the  presence  of 
layers  of  subcutaneous  fat,  and  so  on. 

The  small  animal  loses  heat  much  more  rapidly  than  a  large  one, 
so  that  the  small,  wiry  stoker  will  lose  heat  more  rapidly  than  the 
fat  one,  apart  from  the  fact  that  fat  has  only  half  the  conductivity 
of  heat  that  muscle  has.  The  metabolism  of  a  man  weighing  180 
pounds,  and  of  one  of  120  pounds,  is  as  3  is  to  2,  but,  on  the  other 
hand,  the  fat  man  will  lose  heat  by  water  evaporation  at  a  much 
greater  rate  than  the  thin  man. 

In  color  the  negro  has  an  advantage  as  regards  evaporation.  It  is 
curious  that  coal  trimmers,  working  in  the  bunkers  of  ships,  are  not 
more  liable  to  heat  stroke  than  are  those  at  work  in  firing  the  fur- 
naces, for  the  bunkers  are,  as  a  rule,  hotter  than  the  stokeholds, 
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whilst  the  air  in  them  is  almost  motionless.  An  explanation  may  be 
found  in  the  fact  that  the  worker  in  the  bunkers  is  at  once  covered 
with  a  thick  laj^er  of  coal  dust,  which  will  radiate  heat  much  faster 
than  the  uncovered  body.  An  animal  covered  with  a  coat  of  varnish 
will  die  from  the  rapid  rate  of  cooling. 

Clothes  lessen  the  heat  loss,  but  this  loss  will  be  modified  by  the 
relative  power  of  the  material  to  absorb  the  sweat,  as  water  is  a 
better  conductor  of  heat  than  air. 

Convection. — Heat  radiation  will  vary  with  the  movement  of  the 
air,  the  rate  of  heat  loss  being  proportional  to  the  square  root  of  the 
velocity  of  the  moving  air.- 

Overeating  ma}^  enormously  increase  the  metabolism  of  the  body. 
In  the  severe  cases  of  heat  stroke  observed  by  the  writer  nothing 
impressed  itself  more  on  the  memoiy  than  the  enormous  amount  of 
undigested  food  that  was  brought  away  from  the  bowel  by  rectal 
injections  or  got  rid  of  by  vomiting. 

In  this  connection  it  has  been  shown  ^  that  with  the  rise  of  internal 
temperature  there  is  a  great  increase  in  the  consumption  of  the 
body  carbohydrates,  and  it  is  suggested  that  carbohydrates  may  play 
a  great  part  in  the  resistance  of  the  body  to  overheating  (cf.  the 
devotion  of  troj^ical  natives  to  a  carbohydrate  diet).  It  is  possible 
that  the  amount  of  meat  in  the  dietary  of  our  sailors  might  be  reduced, 
and  more  carbohydrates  substituted,  with  a  coiTesponding  advantage, 
as  soon  as  the  wet-bulb  temperature  reaches  80°  F. 

Of  the  part  played  by  the  nervous  mechanism  in  the  regulation 
of  the  body  temperature  so  little  is  known  that  it  is  useless  to  specu- 
late about  it. 

It  has  been  shown,  experimentally,*  that— 

(1)  Rectal  temperatures  did  not  show  any  abnormal  increase  dur- 
ing rest  in  still  air  until  the  wet-bulb  thermometer  reached  about 
88°  F.,  provided  that  the  subject  were  stripped  to  the  waist  or  clad 
in  light  flannel.  If,  however,  the  wet-bulb  temperature  exceeded 
this  by  even  1°,  a  very  marked  rise  of  rectal  temperature  occurred. 

(2)  In  moving  air  (with  the  wet  bulb  still  below  the  body  tempera- 
ture) a  higher  wet-bulb  temperature  could  be  borne  without  abnor- 
mal rise  of  rectal  temperature.  Thus,  in  an  air  current  of  about 
170  linear  feet  per  minute  a  wet-bulb  temperature  up  to  about  93°  F. 
could  be  borne  without  abnoiTnal  rise  of  body  temperature. 

(3)  Muscular  work  lowered  the  limit  of  the  wet-bulb  temperature 
which  could  be  borne  without  rise  of  body  temperature  both  in  still 
air  and  in  a  current  of  air;  in  the  latter  case  87°  F.  was  beyond  the 
limit  within  an  air  current  of  135  linear  feet. 

Judged  from  the  above  considerations,  the  engine  rooms  of  ships 
which,  as  a  nile,  are  not  fitted  with  forced  artificial  ventilation, 
should  present  ideal  conditions  for  the  production  of  heat  stroke; 
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but  there  is  a  saving  clause  to  be  found  in  the  absence  of  any  severe 
muscular  exertion  so  long  as  the  engines  are  running,  the  attention 
then  practically  amounting  to  carrying  around  an  oil  can.  In  the 
stokehold  the  conditions  are  reversed.  Here  we  have  severe  muscular 
work  being  carried  out  in  an  air  current  that  may  be  anything  from 
150  to  600  linear  feet  or  more.  The  work  is  of  an  intermittent  char- 
acter. The  actual  throwing  of  the  coal  on  the  fires  has  to  be  done  in 
quick  time,  to  avoid  the  cooling  action  of  the  air  on  the  fires  and  the 
consequent  loss  of  steam.  In  the  same  way  the  cleaning  of  the  fires 
can  not  be  a  leisurely  performance,  and  it  involves  the  breaking  up 
of  the  clinker  with  a  "  slice,"  a  heavy  iron  bar  provided  with  a 
wedge-shaped  head,  the  whole  weighing  from  60  to  80  pounds,  and 
the  rapid  withdrawal  of  ashes  and  clinker  with  a  rake.  All  this  time 
the  stoker  is  exposed  to  the  intense  heat  and  glare  of  the  furnaces. 
Still,  between  each  of  these  outbursts  of  energy  he  has  periods  of 
rest  in  an  air  current,  and  the  air  current  increases  in  intensity  the 
harder  the  steaming  is. 

During  the  early  hours  of  the  morning  of  the  9th  of  September, 
1908,  11  cases  of  heat  stroke  were  brought  to  the  sick  bay  of  H.  M.  S. 
Fox^  a  British  cruiser  passing  through  the  Red  Sea  on  her  way  to 
the  East  Indies  Station. 

On  the  previous  evening  I  had  spent  the  dogwatch  in  working 
in  the  stokehold.  The  temperature  then  was  84°  F.  wet  and  the 
dry  bulb  was  104°  F.  Work  was  carried  on  in  an  air  current  of 
400  linear  feet  per  minute.  My  rectal  temperature  after  two  hours' 
work  was  102.6°,  and  I  was  feeling  the  effects  of  the  experiment  so 
much  that  it  was  with  difficulty  that  I  could  stand  to  take  the  final 
rectal  temperature. 

To  ascertain  if  the  stokers  showed  any  corresponding  rise  of  tem- 
perature I  obtained  the  urine  temperatures  of  five  of  the  men  on 
their  return  from  the  stokehold,  with  the  following  results:  (1) 
102.4°  F..  (2)  98.5°,  (3)  99°,  (4)  102.2°,  (5)  99.4°. 

The  temperature  of  the  engine  room  at  midnight,  when  the  first 
case  was  brought  to  the  sick  baj\  varied  with  the  position  from  87°  F. 
wet  and  104°  F.  dry  at  the  after  end  to  96°  wet  and  115°  dry  near 
the  starting  platform  forward,  whilst  the  stokehold  averaged  about 
S7°  wet  and  107°  F.  dry.  On  deck  the  wet  bulb  was  85°  and  the  dry 
bulb  91.5°  F. 

It  will  be  noticed  how  closely  the  conditions  agreed  with  the  con- 
clusions stated  above. 

The  practical  conclusions  to  be  drawn  from  the  above  considera- 
tions are : 

(1)  The  necessity  of  careful  observations  on  the  wet  and  dry  bulb 
temperatures  in  the  engine  room  and  stokehold  when  steaming  in  the 
Tropics. 
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(2)  The  provision  of  ventilating  fans  in  the  engine  rooms  of  all 
ships,  so  that  work  may  be  carried  on  in  a  brisk  current  of  air. 

'  Zunts  aud  Schoiuberg,  quoted  by  Hill :  Recent  Advances  in  Physiology  and 
Bio-Chemistry.     (Arnold,  1906.) 

*  Schuckmann,  quoted  as  above. 

'  Sutton,  Journal  of  Pathology  and  Bacteriology,  Vol.  XIII,  p.  63. 

^Haldane.  The  Influence  of  High-air  Temperatures.  Journal  of  Hygiene,- 
1905. 


HYGIENE  OF  THE  ENGINE-ROOM  FORCE,  WITH  SPECIAL  REFER- 
ENCE TO  THE  MITIGATION  OF  THE  EFFECTS  OF  HEAT  AND 
HUMIDITY  IN  THE  ENGINE  ROOM  UNDER  CERTAIN  ASSUMED 
BATTLE  CONDITIONS. 

Surg.  F.  L.  Pleadwell,  United  States  Navy. 

The  introduction  of  steam  as  a  motive  power  for  naval  vessels, 
some  90  years  ago,  marked  the  beginning  of  a  new  era  in  naval  archi- 
tecture, one  which  in  its  bearing  upon  ship  hygiene  was  as  important 
as  the  change  from  wooden  to  metal  construction  of  ships,  which  took 
place  about  20  years  later. 

As  soon  as  steam  became  a  reliable  means  of  propelling  vessels  of 
war  and  could  be  depended  upon  for  maneuvers,  there  commenced 
the  evolution  of  marine  engines  of  gi-eater  and  greater  power — an 
evolution  which  continues  at  the  present  day. 

Recently  we  have  witnessed  the  change  from  reciprocating  engine^ 
to  turbines,  and  already  the  advent  of  new  types  is  foreshadowed. 

With  the  appearanr  2  of  each  new  type  of  engine  new  problems  in 
naval  hygiene  havci,  risen,  and  this  science  has  been  ever  on  the 
alert  to  ameliorate  erje  adverse  conditions  under  which  the  engine- 
room  force  has  wqir  id.  These  conditions,  from  the  nature  of  tlie 
situation,  have  beethalifficult  to  influence  favorably,  especially  in  the 
radical  manner  d<    if  1  by  naval  hygienists. 

Adequate  reco  a  ^tion  of  the  importance  of  certain  sanitary  prob- 
lems in  the  en^^cr  r  room,  particularly  those  affecting  ventilation  in 
battle,  has  res\.  ^ed  largely  from  a  study  of  the  events  of  the  naval 
engagements  (j^erthe  Russo-Japanese  War.  Certain  incidents  of  that 
war  served  to  show  that  special  provision  must  be  made  during 
battle  in  order  to  insure  the  safety  and  integrity  of  the  force  below, 
and  the  dangers  which  threaten  the  efficiency  of  this  force  during  a 
naval  engagement  are  now  more  accurately  known  and  appreciated. 

Since  the  inception  of  the  marine  engine  the  major  attempts  at 
hygienic  betterment  in  the  engine  room  have  been  directed  toward 
improvement  of  ventilation,  and  the  sanitary  history  of  the  engine- 
room  space  in  its  early  period  of  development  was  largely  the  history 
of  the  rise  and  decline  of  appliances  which  sought  to  provide  an 
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adequate  supply  of  air  and  thereby  reduce  excessive  temperatures. 
This  warfare  of  hygiene  against  excessive  heat  in  engine  rooms  still 
continues,  and  in  the  development  of  the  internal-combustion  engine 
for  ship  propulsion  the  satisfactory  disposal  of  excessive  heat  remains 
a  most  exigent  problem. 

Ovring  to  the  introduction  and  improvement  of  the  modern  venti- 
lating fan  much  of  the  discomfort  from  heat  formerly  endured  by 
the  engine-room  force  has  been  greatly  mitigated.  Serious  complaint 
arises  now  only  under  certain  extreme  conditions,  conditions  that 
are  more  likely  to  be  present  in  time  of  battle  than  in  peace  time. 
When,  however,  a  situation  arises  where  artificial  ventilation  must  be 
wholly  eliminated,  as  may  happen  in  an  exigency  of  battle  shortly  to 
be  described,  then  conditions  ensue  which  threaten  the  physical 
integrity  of  the  engine-room  personnel,  and,  perhaps,  affect  the  value 
of  the  ship  at  the  moment  when  she  is  seeking  to  exert  her  highest 
function. 

To  ameliorate  these  conditions  and  maintain  the  engine-room  force 
in  a  state  of  physical  efficiency  during  battle  is  one  of  the  most  vital 
problems  engaging  naval  hygiene  to-day.  for  the  outcome  of  battle 
may  well  depend  upon  the  continuous  physical  integrity  of  the 
engine-room  personnel.  Therefore,  recent  efforts  have  been  concerned 
with  the  devising  of  some  expedient  whereby  this  personnel  may 
continue  its  labors  under  certain  exigencies  of  battle  when  ordinary 
ventilation  may  fail. 

Before  proceeding  with  the  discussion  of  this  question  it  is  advis- 
able to  state  the  circumstances  under  which  this  contingency  of  stop- 
page of  ventilation  in  the  engine  room  during  battle  will  arise. 

The  reports  of  the  Russo-Japanese  war  indicate  that  a  ship,  against 
which  a  shell  containing  high  explosive  may  burst,  or  whose  smoke- 
stacks are  perforated,  or  upon  whose  decks  fires  occur,  remains  for 
some  time  enveloped  in  an  atmosphere  of  smoke  and  noxious  gases 
which,  being  drawn  into  the  ventilating  systems,  are  delivered  to 
compartments  below  in  sufficient  concentration  to  imperil  the  effi- 
ciency of,  if  they  do  not  absolutely  overcome,  the  personnel  there. 
In  battle,  therefore,  it  may  become  necessary  to  run  ventilating  fans 
intermittently  or  stop  them  altogether. 

To  facilitate  the  solution  of  this  problem,  and  to  obtain  some  idea 
of  the  conditions  that  will  result  in  an  engine  room  under  circum- 
stances approximating  as  closely  as  possible  those  assumed  to  prevail 
in  battle,  it  is  proposed  to  describe  an  attempt  to  simulate  them  by 
experiments  in  a  modern  ship.  A  description  of  two  such  experi- 
ments follows.  The  first  was  made  under  assumed  battle  conditions, 
with  ventilation  entirely  stopped,  and  the  second  under  similar 
conditions,  with  ventilation  operative. 
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FIRST   EXPERIMENT. 

The  engine-room  force  were  at  their  usual  stations  and  the  ship  proceeding 
at  full  speed.  The  engine-room  hatches  were  placed  in  position,  flash  plates 
secured  over  ventilating  intakes,  and  water-tight  doors  and  armored  hatches 
closed.  The  senior  surgeon  of  the  ship  was  stationed  in  the  starboard,  the 
junior  surgeon  in  the  port  engine  room,  both  prepared  to  take  observations 
and  note  effects  upon  the  personnel.  The  engine  rooms  were  thus  secured  at 
1.17  p.  111.,  the  ventilation  then  being  absolutely  shut  off. 

Air  neither  entered  nor  escai>ed  from  the  engine-room  compartments  after  this 
time  and  until  the  conclusion  of  the  test. 

The  net  air  space,  calculated  from  the  cubic  contents  of  the  engine  room, 
was  about  3.100  cubic  feet  per  capita.  The  temijerature  of  the  outside  air  on 
this  date  was.  by  dry  bulb,  78°  F.,  by  wet  bulb.  73°  F.  The  barometer  stood  at 
30  inches,  and  the  relative  humidity  was  79  per  cent.  The  engine-room  tem- 
jierature  at  the  beginning  of  the  experiment  on  the  operating  platform,  at 
which  level  most  of  the  personnel  worked,  was  110°  F.,  and  at  the  termination  of 
the  experiment,  some  IS  minutes  later,  it  was  126°  F. 

We  were  thus  immured  in  a  closed  compartment  of  limited  size  containing 
extensive  heat-radiating  surfaces,  with  no  renewal  of  air,  and  with  an  initial 
per  capita  air  allowance  of  3,100  cubic  feet.  At  first  one  felt  only  such  moderate 
discomfort  as  might  be  expected  in  such  temperatures.  Conditions  were  at  first 
entirely  tolerable,  but  with  the  progress  of  time,  counted  by  minutes,  the  degi-ee 
of  physical  discomfort  and  the  oppression  became  insupportable.  Nearly 
everyone  present  soon  commented  upon  the  very  apparent  stagnant  condition 
of  the  air.  some  remarked  a  fullness  in  the  head,  and  others  had  slight  nausea 
and  dizziness.  My  own  personal  experience  culminated  in  a  violent  headache 
and  a  feeling  of  extreme  physical  exhaustion.  The  objective  symptoms  were 
even  more  noteworthy.  All  individuals  presented  a  much  accelerated  pulse 
rate,  and  in  a  number  of  them  the  body  temperature  rose  to  a  point  several 
degrees  above  normal.  In  one  individual  the  rise  was  as  much  as  3.4°  F. 
The  following  changes  in  pulse  rates  were  noted : 


Beginning 
of  test. 

Termination 
of  test. 

100 
98 
98 
80 

82 
84 

162 

144 

132    ' 

140 

132 

168 

In  the  limited  time  elapsing  before  the  conclusion  of  the  experiment,  only  18 
minutes,  but  few  observations  were  practicable,  and  such  as  were  made  had, 
of  course,  to  be  made  upon  men  actively  engaged  in  their  usual  duties  ;ind 
amid  the  noise  and  confusion  of  moving  machinery.  The  opinion  was  universal, 
however,  that  adverse  effects,  and  possibly  complete  disability,  would  follow 
from  the  conditions  imposed  if  persisted  in  for  long.  While  the  engine-room 
temperature,  judged  by  ordinary  standards,  was  by  no  means  excessive,  the 
feeling  of  physical  oppression  was  ovei'whelming  and  the  experiment  was  ad- 
visedly terminated  at  the  end  of  18  minutes. 

SECOND   EXPERIMENT. 

The  conditions  of  the  second  experiment  were  exactly  those  of  the  first,  except 
that  in  the  second  ventilation  was  maintained  at  its  normal  capacity  and  a  vent 
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provided  for  redundant  air.  Tlie  outside  temperature  on  this  date  was 
materially  higher  than  that  of  the  day  on  which  the  first  experiment  took  place. 
The  dry-bulb  temperature  of  the  outside  air  was  92°  F.,  the  wet  bulb  88°  F., 
the  barometer  stood  at  30.08  inches  and  the  relative  humidity  was  85  per  cent. 
In  the  engine  room  the  temperature  ranged  from  126°  F.  to  128°  F. ;  the  wet 
bulb  from  105°  F.  to  108°  F.  The  relative  humidity  was  from  49  to  52  per  cent. 
In  order  to  insure  an  exact  comparison  these  observations  extended  over  a 
period  of  time  nearly  equal  to  that  of  the  first  experiment. 

While  the  temperatures  in  this  second  experiment  ranged  much  higher  than 
in  the  first,  the  feeling  of  discomfort  on  the  part  of  the  occupants  was  materially 
less.  The  sensation  of  deadness  or  stagnation  of  air,  complained  of  on  the 
]>revious  occasion,  was  not  so  noticeable,  and  the  physical  signs  of  pulse  accelera- 
tion and  rise  in  body  temperature  were  found  only  in  a  minor  degree.  It  was 
evident  to  all  who  participated  in  both  experiments  that  in  the  second  there  was 
n  capacity  for  adjustment  to  the  prevailing  conditions  of  heat  and  humidity, 
even  though  they  were  more  extreme,  that  did  not  exist  in  the  first.  Upon  what 
element  or  factor  did  this  difference  in  the  results  of  the  two  experiments 
depend? 

It  is  a  well-known  fact  that  the  human  economy  is  capable  of  automatically 
regulating  its  temperature,  within  certain  limits,  by  sympathetic  response  to 
external  conditions,  but  this  response  has  been  found  to  be  largely  dependent 
upon  the  atmospheric  environment,  especially  upon  that  very  important  factor, 
relative  or  percentage  humidity.  Only  so  long  as  the  air  remains  able  to  take 
up  moisture  from  the  skin  surfaces,  and  from  the  exhaled  air  of  the  lungs. 
does  this  regulatory  mechanism  for  maintaining  constancy  of  body  temperature 
operate  successfully.  When,  for  example,  the  air  immediately  surrounding  the 
body  is  warmer  than  the  body  and  approaches  a  condition  of  relative  saturation, 
or  a  high  relative  humidity  beyond  a  certain  limit  physiological  adjustment 
fails,  the  body  temperature  tends  to  rise,  since  loss  of  heat  by  evaporation  of 
surface  moisture  into  the  layers  of  air  about  the  body  is  much  retarded,  and 
from  a  lessened  loss  of  heat,  or  a  lessened  expenditure  of  heat,  there  results  an 
increased  accumulation  of  heat.  With  this  rise  in  body  temperature  goes  a 
constantly  accelerated  pulse  rate.  There  then  ensue  all  the  symptoms  of  dis- 
comfort experienced  in  a  badly  ventilated  and  overheated  room. 

In  spaces  where  very  high  temperatures  prevail,  as  in  the  first  experiment, 
doubtless  more  serious  effects,  such  as  heat  stroke,  might  eventually  result,  since 
fhe  difficulties  of  physiological  adjustment  are  then  much  increased,  even  if,  as 
compared  with  lower  temperatures,  the  percentage  of  humidity  is  less. 

These  experiments,  therefore,  go  far  to  attest  the  value  that  has  in 
recent  years  been  assigned  to  the  factors  of  heat  and  humidity  in  rela- 
tion to  ventilation,  and  to  invite  attention  to  the  importance  of  keep- 
ing them  at  the  level  most  appropriate  to  a  maintenance  in  heat 
equilibrium  of  the  heat-regiilatory  mechanism  of  the  human  organ- 
ism, especially  when  higher  temperatures  are  involved,  as  in  the 
present  instance. 

The  prevailing  attitude  of  hygienists,  in  agreeing  upon  the  impor- 
tance of  these  factors  of  heat  and  relative  humiditj^  in  connection 
•with  ventilation  efficiency,  has  come  only  after  many  years  of  elab- 
orate research,  and  a  brief  review  of  the  progress  of  this  branch  of 
sanitarv  science  is  not  without  interest  in  this  connection. 
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When  numerous  observations  and  experiments  failed  to  make  the 
carbon-dioxide  content  of  the  air  responsible  for  the  evil  results  of 
poor  ventilation,  hygienists  turned  to  the  theoiy  that  organic  pollu- 
tion from  the  expired  air  of  the  lungs  was  responsible,  and  ventila- 
tion sought  to  remove  the  deleterious  matter,  whose  concentration  in 
the  air  of  inhabited  apartments  was  assumed  and  of  which  the  carbon- 
dioxide  percentage  formed  the  index.  Long  before  1887,  when 
Brown-Sequard  and  d'Arsonval  conducted  the  experiments  which 
seemed  to  lend  support  to  this  theory  of  organic  pollution,  it  had 
been  experimentally  determined  by  Le  Blanc,  in  1842,  that  carbon 
dioxide  alone  could  not  be  held  accountable  for  the  injurious  quali- 
ties of  confined  air,  and  the  theory  of  specific  toxicity  of  expired  air 
never  achieved  any  adequate  proof.  Quite  recently,  however, 
Rosenau  and  Amoss  ^  have  demonstrated  the  existence  of  an  anaphy- 
lactic reaction  in  guinea  pigs  when  they  are  injected  with  the  blood 
serum  of  individuals  whose  expired  air  had  been  previously  condensed 
and  used  to  inject  these  same  animals.  This  experiment  would  ap- 
parently indicate  that  the  expired  air  does  contain  proteid  matter 
which  served  to  sensitize  the  guinea  pigs  toward  proteids  in  the  serum 
of  the  persons  from  whom  the  first  proteid  was  derived.  The  exact 
hygienic  significance  of  these  findings  still  remains  unsettled,  but  it  is 
not  at  present  clear  that  they  lend  support  to  the  former  contention 
of  a  specific  organic  poison  in  expired  air  being  responsible  for  the 
ill  effects  of  bad  ventilation. 

Finally,  in  recent  years  elaborate  series  of  experiments  have  been 
carried  out  by  a  number  of  observers,  the  results  of  which  go  to  show 
that  the  subjective  sensations  and  feelings  of  discomfort  experienced 
by  those  who  are  confined  in  closed  apartments,  inadequately  venti- 
lated, are  due  to  elevation  of  temperature  combined  with  a  steadily 
increasing  relative  humidity.  A  brief  mention  of  one  of  these  experi- 
ments will  reveal  their  general  character  and  serve  to  indicate  their 
analogy  to  the  engine-room  experiments  hereinbefore  described: 

Heymann,  Paul,  and  Ercklentz,^  working  in  Fliigge's  laboratory, 
in  1905,  found  that  when  a  man  was  confined  in  an  air-tight  box  no 
discomfort  was  felt  until  the  temperature  and  humidity  had  in- 
creased to  a  certain  point,  and  that,  when  the  confined  air  was  set 
in  motion  by  a  fan,  the  disagreeable  sensfitions  were  relieved.  Similar 
experiments  have  been  carried  out  by  Benedict  and  Milner,^  by  Leon- 
ard Hill  and  his  colleagues,*  and  by  Prof.  Theodore  Hough.^ 

Without  going  into  details  it  will  suffice  to  state  that  these  experi- 
ments were  entirely  conclusive  as  to  the  important  influence  exerted 
by  heat  and  humidity  upon  the  human  body. 

When,  as  in  the  engine  room,  the  temperature  of  the  air  usually 
equals  or  exceeds  that  of  the  body,  and  there  is  no  circulation  of  air 
s-ufficient  to  modify  humidity,  we  shall  soon  find  the  heat-regulatory 
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apparatus  failing  to  adjust  itself  to  surrounding  conditions,  and,  in 
the  absence  of  some  means  of  securing  agitation  of  the  air  immedi- 
ately about  the  body  and  its  replacement  by  air  with  a  lower  moisture 
content,  there  will  appear  the  physical  and  pathological  effects  pre- 
viously noted. 

In  the  second  experiment,  while  the  relative  humidity  and  the  tem- 
peratures were  materially  higher  than  those  that  prevailed  on  the 
day  of  the  first  experiment,  the  important  agent  for  overcoming  the 
ill  effects  of  heat  and  humidity,  namely,  efficient  ventilation,  was 
fully  operative,  displacing  the  air  in  closer  relation  to  the  body  and 
resulting  in  comparative  comfort.  In  the  first  experiment,  on  the 
other  hand,  it  seemed  as  if  a  layer  of  hot,  humid  air  hung  closely 
about  the  body,  effectually  preventing  heat  radiation  and  conduction, 
and  resulting  in  a  feeling  of  positive  discomfort. 

Unfortunately,  the  immediate  future  promises  no  relief  from  exces- 
sive heat  in  engine  rooms,  but  if  it  be  true  that  simple  agitation 
of  the  contained  air  of  the  engine-room  compartment,  whose  ventila- 
tion in  an  exigency  of  battle  is  required  to  be  interrupted,  will  enable 
the  occupants  to  maintain  themselves  temporarily  in  a  condition  of 
unimpaired  vigor,  then  the  remedy  for  this  difficulty,  in  view  of  the 
results  obtained  by  Fliigge  and  others,  appears  obvious.  It  may  be 
remarked  here  that  all  present  estimates  indicate  that  the  naval 
battle  of  the  future  promises  to  be  a  matter  of  minutes  rather  than  of 
hours,  and,  therefore,  the  emergency  calling  for  interruption  of 
artificial  ventilation  may  be  only  of  short  duration. 

Our  purpose,  then,  is  to  seek  some  means  of  continuing  the  air 
movement  in  the  engine  room  under  the  contingency  of  stoppage  of 
the  ordinary  ventilation.  In  the  experiments  carried  out  by  Fliigge, 
Hill,  Hough,  and  others,  this  movement  of  the  air  was  effected  by 
ordinary  electric  fans.  It  is  submitted  that  the  same  results  may  also 
be  achieved  in  ships,  without  augmenting  apparatus,  by  simply  cut- 
ting off  the  air  supply  entering  the  blower  by  way  of  the  intakes 
from  the  upper  deck  and  opening  the  blower  inlet  into  the  general 
air  space  of  the  engine  room.  We  should  then  have  the  fans  and 
blowers  actively  churning  up  the  contained  air  of  the  engine-room 
compartments. 

While  this  arrangement  is  admittedlj^  largely  theoretical  and  will 
require  the  test  of  experiment  to  establish  its  worth,  it  is  believed 
that  all  previous  experimental  evidence  makes  it  highly  probable  that 
it  would  be  effective  for  a  short  period  of  time  during  an  engagement. 
The  adoption  of  a  simple  expedient  like  the  one  here  described  would 
further  eliminate  the  necessity  for  considering  more  elaborate  means 
of  relief,  such  as  would  be  implied  in  the  use  of  compressed  air 
recently  suggested  by  Bastier  ^  and  other  writers.^ 
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Neutralization  of  the  noxious  gases  by  chemicals,  which  has  also 
been  proposed,  does  not  at  present  appear  practicable. 
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HYGIENE  OF  ENGINE  AND  FIBE  ROOM  FORCE,  WITH  SPECIAL  REF- 
ERENCE TO  VENTILATION. 

Surg.  R.  C.  HoLCOMB,  United  States  Navy. 

Upon  the  efficiency  of  the  fire-room  and  engine-room  force  in  time 
of  war  may  depend  the  outcome  of  battle.  The  ship  that  can  develop 
the  best  speed  can  certainly  decide  the  question  of  the  range  at  which 
a  battle  may  be  fought.  With  a  semiprostrated  crew  in  the  engine 
and  fire  rooms  in  a  ship  designed  only  to  meet  peace-time  conditions,, 
the  needed  speed  may  not  be  developed  and  the  expectations  of  a 
worthy  engine  designer  defeated. 

I  have  elected  to  discuss  this  question  of  ventilation  under  battle 
conditions,  for,  after  all,  what  a  ship  may  be  expected  to  do  at  this 
time  is  paramount  to  every  other  condition  of  her  existence.  The 
ship  herself  will  yield  nothing  that  is  beyond  the  physical  endurance 
of  the  personnel.  Thus,  whatever  may  be  the  power  of  steam,  steel, 
or  explosives,  we  find  ourselves  confronted  with  the  problem  of 
reducing  to  the  minimum  any  deleterious  factor  which  may  tend  to 
lower  the  endurance  of  the  man. 

The  most  baneful  influence  which  may  reduce  the  physical  endur- 
ance of  the  engine-room  or  fireroom  force  is  excessive  heat  'U' 
humidit5^  Amid  these  conditions  a  point  may  be  reached  where  work- 
requiring  severe  exertion  is  a  physical  impossibilit5\  and  this  fatal 
point  is  a  hundredfold  more  possible  in  a  ship  battened  down  for 
battle  conditions  than  under  peace  conditions,  whether  the  sailing  be 
in  fair  or  foul  weather. 
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Before  we  consider  the  ventilation  for  battle  conditions  it  may  be 
well  to  recall  the  conditions  under  which  the  bluejacket  lives  in  the 
modern  dreadnought.  Considering  the  ship  as  a  habitation,  from  the 
level  of  the  armor  belt  the  ship  is  divided  from  port  beam  to  star- 
board beam,  and  from  bow  to  stern,  into  a  multitude  of  living  com- 
partments. Unlike  a  habitation  on  shore  there  are  no  windows  to 
let  in  either  the  sunlight  or  the  fresh  air.  Through  these  living 
compartments  often  pass  steam  pipes,  or  adjacent  to  them  are  auxil- 
iary steam-pipe  passages  generating  a  heat  unknown  in  the  habitation 
on  shore.  Here  men  live  with  an  allotment  frequently  of  less  than 
400  cubic  feet  of  air  space  per  man.  This  is  their  sleeping  room,  this 
is  where  they  mess,  this  is  their  allotted  home,  where  they  come  to 
rest  after  a  hard  watch  below.  The  air  which  comes  to  these  com- 
partments is  usually  forced  into  them  by  means  of  a  multivane  fan, 
but  the  foul  air,  to  get  out,  must  find  its  own  way  to  the  passages, 
and  from  the  passages  it  must  rise  and  pollute  the  upper  levels,  until 
at  last  it  reaches  a  hatch  or  port.  The  amount  of  air  that  is  forced 
in  is  usually  sufficiently  abundant  to  supply  the  respiratory  demands 
for  oxygen,  and  to  sufficiently  reduce  the  CO2  content  to  make  it  a 
negligible  factor  as  a  means  of  harmful  pollution.  But  it  is  insuffi- 
cient in  itself  as  a  factor  to  reduce  the  superheated  condition  of  these 
compartments  under  tropical  conditions. 

This  system  of  ventilation,  then,  may  be  described  as  a  forced  or 
artificial  supply  and  a  natural  exhaust.  Adapted  as  it  may  be  for 
peace-time  conditions,  it  is  absolutely  inefficient  under  battle  condi- 
tions. 

Let  us  consider  battle  conditions.  Now  the  watertight  door  is 
closed  and  the  air  has  no  means  of  exit.  I  have  stood  under  a  louvre 
in  a  living  compartment  before »the  door  was  closed,  with  an  aneroid 
barometer  in  my  hand  reading  30.12  inches.  A  good  stream  of  air 
was  being  delivered.  The  door  was  closed,  the  barometer  immediately 
arose  to  30.20  inches,  and  the  air  ceased  to  be  delivered.  Ventilation 
had  stopped.  The  temperature  rose  4  degrees  in  7  minutes,  the  tem- 
perature of  the  outside  air  being  but  74°  F.  It  may  be  seen  from 
this  simple  experiment  that  as  soon  as  ready  means  of  exit  was  inter- 
fered with  the  supply  stopped.  I  refer  to  this  experiment  to  show 
that  in  a  modern  dreadnaught,  Avith  its  many  compartments,  whicli 
are  closed  and  made  tight  for  battle,  supply  alone  is  inadequate,  and 
a  combined  system  of  supply  and  exhaust  must  be  provided. 

The  engine-room  hatdi  of  the  old  ships  is  a  thing  of  the  past. 
Turret  guns  now  shoot  over  these  areas,  and,  in  time  of  battle,  the 
gun  fire,  if  they  were  open,  would  destroy  the  personnel  and  w^reck 
the  engines.  Experimental  firing  over  the  engine-i'oom  hatches  of  a 
United  States  dreadnought  has  proved  this.  Battle  conditions  now 
demand  that  these  hatches  be  closed. 
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I  propose  to  describe  two  runs  of  a  ship  of  the  dreadnought  type, 
one  a  full-power  run  and  the  other  a  run  under  ordinary  battle 
conditions. 

The  power  run  was  made  in  April,  and  covered  a  full  24  hours. 
The  cubic  air  space  per  man  amounted  to  2,408  cubic  feet  for  each 
engine-room,  and  1,055  cubic  feet  for  each  fireroom,  except  one,  for 
which  the  cubic  air  space  per  man  was  611.  The  ventilation  of  the 
engine  room  during  the  forced-draft  run  was  good.  The  hatches 
were  not  closed,  and  the  artificial  ventilation  system  was  running. 
The  temperature  hero,  did  not  go  above  94°  F.  The  firerooms  were 
airy  and  well  ventilated,  the  forced-draft  blowers  being  on.  The 
firerooms  were  always  cooler  when  forced  draft  was  used.  The  tem- 
perature here  was,  most  of  the  time,  lower  than  in  the  engine-room, 
and  during  the  24  hours  of  the  i-un  did  not  go  above  90°  F.  The  tem- 
perature in  the  engine-room  ranged  between  86°  and  94°  F.  The 
temperature  of  the  firerooms  ranged  from  85°  to  90°  F.,  and  the  tem- 
perature of  the  outside  air  during  the  same  period  ranged  from  40°  to 
60°  F.  The  air  of  the  engine-room  was  saturated  with  oil  from  the 
forced  lubrication  system.  The  amount  of  oil  here  was  such  that  it 
dripped  from  the  oil  caps  and  wet  the  clothing  of  the  men  on  duty. 

No  CO2  observations  were  made. 

What  a  contrast  there  wa&.betweeiy  this  and  a  rmi  made  under 
battle  conditions!  The  crew  went  to  quarters  and  the  engine-room 
hatches  were  shut  down  at  about  6.32  a.  m.  They  remained  closed 
until  8  a,  m.,  at  which  time  the  temperature  on  the  upper  grating  in 
the  port  engine-room  was  168°  F.  The  effect  upon  the  men  was  to 
produce  rapid  exhaustion.  The  conditions  were  such  that,  if  any- 
thing had  happened  below,  it  would  have  been  impossible  for  the 
men  to  have  done  anything  requiring  exertion.  The  cause  of  this 
excessive  temperature  was  that  all  ventilation  was  cut  off,  and  con- 
ditions were  such  as,  in  my  opinion,  would  be  fatal  in  battle.  The 
heat,  rising  through  the  engine-room  hatch,  swept  across  the  deck 
through  an  open  door  on  either  side,  in  a  well-defined  current,  to  a 
shutter  in  a  supply  ventilator,  and  thence  directly  back  into  the 
•engine  room.  The  highest  temperatures  recorded  were  as  follows: 
Upper  gratirig,  port  168°  F. ;  upper  grating,  starboard,  160°  F.; 
lower  grating,  port,  130°  F. ;  lower  grafing,  starboard,  125°  F.;  lower 
platform,  port,  118°  F.;  lower  platform,  starboard,  117°  F.  The 
temperature  of  the  outside  air  was  81°  F. 

To  this  may  he  added  the  fact  that,  owing  to  the  forced  lubrication, 
the  air  was  huiVid  with  oil  and  moisture  beyond  the  point  of  satura- 
tion. The  con^artments  through  which  the  exhaust  air  from  the 
engine  room  hajtl  been  sucked  were,  as  a  result  of  the  high  humidity, 
dripping  from  |)ulkheads  and  overhead.     The  effect  upon  the  person- 


aol«omb.]  ENGINE  AND   FIRE   ROOMS VENTILATION.  515 

nel  was  very  severe.  The  watches  were  changed  about  once  in  10 
minutes.  Several  men  complained  of  faintness  and  exhaustion.  The 
chief  engineer's  pulse  rate  was  162  at  the  end  of  the  run,  and  the 
drawn  and  ashen  color  of  his  face  showed  only  too  well  the  strain 
he  was  under.  My  own  feelings,  after  visiting  the  engine  room,  were 
of  weakness  and  the  most  extreme  lassitude  I  have  ever  felt.  If,  as 
might  happen  in  time  of  battle,  a  fire  should  start  on  the  gun  deck, 
driving  the  heat  and  smoke  into  the  engine  room,  the  result  would 
be  disastrous. 

As  a  result  of  these  conditions,  it  was  determined  to  alter  the  sys- 
tem and  provide  both  supply  and  exhaust  ventilation.  This  has 
wrought  such  a  change  that  the  chief  engineer  now  describes  the 
engine  room  as  being  comparatively  comfortable.  In  this  type  of 
ventilation,  blower  capacity  of  supply  and  exhaust  should  be  equal. 

I  will  not  take  time  to  describe  any  of  the  systems  of  combined 
plenum  and  vacuum  methods  of  ventilation.  Some  installations  in 
our  public  buildings  are  very  complete,  combined  as  they  are  with 
direct  and  indirect  methods  of  heating  the  air  under  thermostatic 
control.  Suffice  to  say  that,  if  such  an  installation  has  any  place 
in  a  habitation  on  shore,  how  much  more  necessary  may  this  method 
be  afloat,  when  we  consider  the  ship  in  the  light  of  workshop  and 
habitation  combinedi  Only  lack  of  space  can  hold  back  its  develop- 
ment. Just  as  our  lungs  need  supply  and  exhaust  air  currents  for 
ventilation  of  the  alveoli,  so  a  ship  needs  supply  and  exhaust  aids 
for  the  ventilation  of  its  compartments.  As  the  man  stifles  under 
intense  heat  and  humidity,  so  must  the  personnel  of  the  ship.  As 
the  man  is  exhilarated  by  a  cooler,  drier  air,  so  is  a  ship's  personnel 
exhilarated  and  shielded  from  exhausting  influences. 

I  am  convinced  we  are  headed  toward  a  solution  of  these  problems 
in  all  navies,  for  our  peculiar  problem  is  only  for  ships,  and  of  all 
ships,  the  dreadnought,  and  of  all  conditions  battle  conditions.  To 
improve  the  conditions  that  are  demanded  to  make  a  modem  dread- 
nought habitable  certain  things  should  be  carefully  considered. 

First.  Natural  channels  of  ventilation. 

Second.  Aids  to  natural  supply  and  aids  to  natural  exhaust. 

Third.  The  air  for  artificial  supply  should  come  from  a  pure  source 
in  the  open  air.  It  should  never  be  drawn  from  any  interior  space. 
It  should  not  be  supplied  by  a  ventilator  placed  abaft  a  fireroom 
hatch,  blanked  in  front  by  a  bridge  and  on  the  sides  by  a  nest  of 
boats.  It  should  be  as  free  as  possible  from  chances  of  contamina- 
tion by  the  gases  of  gunfire. 

Fourth.  Supply  and  exhaust  ventilators  should  be  provided  with  a 
method  of  filtering  the  water  of  shipped  seas.  A  French  constructor 
has  designed  such  a  ventilator. 
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Fifth.  The  supply  should  be  beyond  the  demands  of  CO,  dilution 
and  with  a  view  to  reducing  heat  and  humidity.  Humidity  is  the 
most  exhausting  factor  with  which  Ave  have  to  deal. 

Sixth.  All  possible  efforts  should  be  directed  toward  the  reduction 
of  heat.  Electric  galleys,  electrically  driven  ice  machines,  electric 
anchor  motors,  electric  steering  motors,  if  these  things  can  be  devel- 
oped, will  eliminate  the  steam  pipes,  the  most  potent  factors  in  the 
overheating  of  the  ship's  living  spaces. 


WEDNESDAY  MORNING.  SEPTEMBER  25,  1912. 

THE   RESTRICTION   OF  MALARIA  IN  ITALY. 

Prof.  Akgelo  Celli.  University  of  Rome,  Italy. 

The  struggle  against  malaria  which  was  begun  during  the  last  years 
of  the  past  century  in  Itah^,  started  from  the  Agro  Romano,  and, 
beginning  with  this  classical  land,  I  shall  attempt  to  tell  what  has 
been  accomplished  through  the  initiative  and  impulse  of  the  Societa 
per  gli  studi  della  Malaria.^ 

MAI^\RTA  AND  THE  COLOXIZATIOX  OF  THE  AGRO  ROMANO. 

Archaeology,  as  well  as  history,  have  established  beyond  doubt  the 
fact  that  the  Roman  Campagna  was  never  all  cultivated  or  colonized. 
Both  hills  and  plains  are  to-day,  as  they  were  in  the  more  ancient 
times,  kept  for  pastures  or  shrubbery  or  forest,  where  they  are  not 
adapted  to  intensive  agricultural  exploitation  on  account  of  the  dry- 
ness and  sterility  of  the  earth  during  summer,  and  oftentimes  during- 
winter,  too,  owing  to  the  enchanting  weather.  Agriculture  and  coloni- 
zation, however,  were  in  the  ancient  times,  as  they  are  now  in  modern 
times,  very  flourishing  nearby  the  city,  about  the  consular  routes,  and 
wherever  the  plains  and  the  valleys  reach  humus  and  water.  The 
agricultural  splendor  was  greatest  during  the  four  great  periods  of 
past  civilization;  that  is,  during  the  Etruscan  and  Volscian  periods, 
as  well  as  during  the  Roman  domination,  and  later  on  in  the  eighth 
and  ninth  centuries  and  during  modern  times  between  1600  and  1750. 
But  this  flourishing  condition  did  not  last  after  those  periods.  Why? 
Historians,  as  well  as  other  scientists,  throw  the  blame  of  it  on 
political  as  well  as  on  economic  circumstances,  and  particularly  on 
wars  and  so-called  barbaric  and  Saracenic  invasions,  on  the  feudal 
systems  and  civil  wars;  but  all  these  conditions  here,  as  elsewhere, 
never  had  a  stable  character,  so  that,  thougli  they  might  have  con- 
stituted a  temporary  delay,  they  never  could  have  stopped  the  devel- 
opment of  the  land  or  permanently  hindered  the  agricultural  prog- 
ress around  a  great  center  of  civilization  like  Rome.    It  is  a  ridiculous 
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though  often  repeated  accusation  against  the  Popes  that  they  created 
and  maintained  a  desert  around  Eome,  so  that  the  glory  of  St.  Peter's 
would  be  the  more  effulgent  in  comparison.  It  is  historically  proved 
instead  that  from  Zaccaria  I  to  Pius  IX  the  Popes  repeatedly  and 
earnestly  attempted  to  defeat  the  fate  that  seemed  to  dominate  the 
Roman  Campagna.  Many  writers  place  the  blame  on  the  excessive 
accumulation  of  wealth  and  land  in  the  hands  of  a  few,  but  this 
deplorable  effect  of  caste  never  prevented  the  exploitation  of  the  soil, 
which  has  often  been  attempted  by  many  of  the  signorie,  but  without 
success. 

The  key  to  the  study  of  the  colonization  of  the  Roman  Campagna 
is  to  be  found,  not  in  such  small  things  as  human  events,  but  in  some- 
thing beyond  human  control,  obstinately  averse  to  man;  that  is,  in 
malaria. 

It  is  well  known  that,  since  the  last  century,  modern  microbiology 
has  found  the  cause  of  malaria  in  the  humble  but  terrible  world  of 
the  protozoa  and  insects. 

Thus  reduced  to  a  mere  biological  phenomenon,  it  was  noticed  that 
malaria,  like  an}^  other  great  or  small  manifestation  of  life,  has  to-day 
(as  it  always  had  during  past  centuries)  years,  months,  and  even 
single  days  of  alternate  attenuations  and  recrudescences.  It  was 
during  the  happy  periods  of  attenuation,  in  coincidence  with  each 
of  the  great  epochs  of  civilization,  that  the  most  fertile  places  of 
the  Roman  Campagna  were  repopulated  and  intensely  cultivated  to 
nourish  and  enrich  the  city,  but  after  each  period  of  attenuation  there 
followed  a  corresponding  period  of  recrudescence  during  which 
malaria,  implacable  against  life  and  health,  swept  away  men  and 
domestic  animals  as  well,  thus  crippling  any  further  effort  toward 
agricultural  improvement. 

The  observer  can  not  help  being  struck  by  the  tremendous  change 
brought  about  during  the  last  few  years  of  the  past  century  in  the 
conditions  of  the  Roman  Campagna  within  a  radius  of  10  kilometers 
around  Rome,  where,  among  the  ruins  of  many  centuries  of  past 
civilization,  we  see  growing  newly  inhabited  centers,  factories,  etc. 
This  fifth  epoch  of  civilization  will  not,  like  the  preceding  four,  be 
swept  away,  since ''  nunc  licet  habitare  salubribus,"  in  the  open  Cam- 
pagna. The  twentieth  century  has  demonstrated  the  fact  that  it  is 
possible  to  colonize,  without  hiunan  victims  and  without  any  loss  of 
domestic  animals,  all  the  malarial  lands  throughout  the  world. 

To  grasp  this  new  fact,  all  the  scientific  researches,  as  well  as  the 
practical  experiments,  were  conducted  in  a  small  and  limited  scale 
on  a  fann  called  Cervelletta. 

AT  THE  CERVELLETTA. 

Scientists,  as  well  as  landowners,  know,  at  least  by  fame,  this  name 
memorable  in  the  histoiT  of  malaria.     Those  who  now  come  to  admire 
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can  not  well  conceive  how  horrible  was  this  place  previous  to  1895. 
The  ancient  castle,  built  in  1628  by  Cardinal  Borghese  on  the  ruins 
of  the  medieval  tower,  was  itself  in  ruins.  The  dairies  had  been 
destroyed  and  the  valleys  all  around  transformed  into  pestiferous 
swamps.  The  only  inhabitant  was  a  decrepit  guard  in  charge  of  a 
few  wild  cows.  The  railway  station  of  Cervara  and  the  residences  of 
the  railway  guards,  which  are  stationed  half  a  mile  apart  throughout 
the  length  of  the  Eoma  Tivoli  Line,  constituted  a  malarial  hospital 
and  graveyard  when,  in  1895.  some  farmers  from  Lombardy  had  the 
courage,  which  was  then  called  madness,  to  come  and  attempt  to 
colonize  the  place. 

In  the  following  summer  of  1896  human  malaria  almost  destroyed 
the  small  group  of  men.  and  in  the  autumn  of  the  same  year  bovine 
malaria  killed  all  the  stock  imported  from  Lombardy.     TVe  knew 
from  the  Americans,  Smith  and  Kilbome.  that  such  disasters  as  this 
could  be  avoided  by  keeping  the  stock  indoors  during  the  warm 
season  when  the  ticks  {RipicephaJus  annulatus  s.  Boophilns  hovis) 
infected  them  by  biting  them.     This  I  advised  the  farmers  to  do, 
and  when  they  did  so  none  of  the  stock  died,  while  on  the  surround- 
ing farms,  where  this  prophylactic  measure  was  not  yet  applied,  the 
stock  kept  on  dying.     Human  malaria  also  continued  to  be  as  preva- 
lent as  ever.     In  1898  every  one  was  ill  with  it,  and  a  great  many 
very  obstinately  so,  although  quinine  was  generously  distributed  and 
administered.     In  May.  1908,  after  long  and  intelligent  researches, 
R.  Ross  demonstrated  first,  and,  soon  after,  Grassi,  Bastianelli,  and 
Bignami  confirmed,  the  marvelous  anophelic  theory,  which  was  imme- 
diately put  to  practical  test  and  control  in  our  camp  for  the  experi- 
mental study  of  malaria  at  Cervelletta.     But  we  instantly  saw  how 
barren  of  practical  results  was  its  crude  application,  for  the  destruc- 
tion of  mosquitoes,  which  we  tried  in  many  ways,  was  not  possible 
in  the  Campagna.     The  hydraulic  reclamation  of  the  land,  although 
perfectly  executed,  always  left  even  there  amongst  the  inevitable 
swamp  flora  of  the  little  channels,  enough  Anopheles  to  prevent  the 
extinction  of  the  pest.    The  intensive  agricultural  work  conducted 
under  the  torrid  sun  made  careful  use  of  the  water  for  irrigation 
purposes,  but  such  water,  although  very  well  distributed,  contributed 
to  maintain  the  Anopheles,  whose  destruction,  already  theoretically 
difficult,  was  made  an  impossible  task  to  require  of  the  farmer,  who 
was  more  preoccupied  with  the  easier  income  to  be  derived  from  his 
crops.     Happily,  we  found  that,  without  touching  the  Anopheles 
themselves,  we  could  get  the  most  splendid  results  from  agriculture 
in  conjunction  with  perfect  sanitary  conditions. 

After  two  years  of  experiments  in  an  endeavor  to  prevent  the 
anopheles  from  biting  men.  we  found  that  the  protection  of  the 
uncovered  parts  of  the  body  by  masks,  gloves,  and  other  apparel 
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was  very  difficult  to  effect  on  the  part  of  railway  employees  and 
farmers.  Even  the  mechanical  protection  of  the  houses,  placed  at 
the  windows  and  doors,  was  too  expensive  and  of  little  practical  use. 
We  had  to  abandon  all  these  means  of  protection,  which  naturally 
came  from  the  application  of  the  anophelic  theory,  and  had  to  attack 
the  enemy  from  another  point;  that  is,  we  tried  to  kill  the  malarial 
parasites  in  the  blood  of  men  by  using  the  old  specific,  quinine,  to 
prevent  as  well  as  to  treat  the  malarial  infection.  To  accomplish 
this  purpose,  we  had  to  eliminate  all  the  inconveniences  attendant 
upon  the  use  of  the  drug  by  studying  its  mechanism  of  action ;  while, 
with  the  light  of  the  new  anophelic  theory,  we  had  to  study  anew 
the  epidemiology  of  malaria,  and  both  the  new  and  the  old  means 
of  fighting  the  disease.  To  enable  us  to  do  this,  we  established 
throughout  Italy,  on  the  same  basis  as  that  at  Cervelletta,  many 
stations  for  the  study  of  malaria. 

STATIONS    FOR    THE    STUDY    OF    MALARIA. 

Outside  of  Italy  (Holland,  Russia,  Algeria,  Hungary,  Greece,  and 
Bulgaria),  many  such  stations  have  grown  up,  and  from  the  work 
of  all  these  places  has  come  a  world  of  scientific  and  practical  in- 
formation which  can  be  summarized  as  follows: 

There  are  several  indices  for  measuring  a  malarial  epidemic;  sucli 
as  virulence,  mortality,  morbidity  of  all  or  even  a  part  of  the  popu- 
lation (such  as  school  children,  soldiers,  railway  employees,  miners, 
farmers,  etc.),  recidivity,  domestic  epidemics,  infantile  mortality 
(so-called  megalosplenic  index),  relative  proportion  of  estival  and 
primaverile  tertian.  This  last  one  is  in  itself  the  most  exact  measur- 
ing index  of  malarial  epidemics  from  year  to  year. 

Besides  the  virulence,  one  must  distinguish  the  diffusibility  of  the 
malarial  parasites.  Malarial  Italy  can  be  thus  divided  into  three 
zones:  One  along  the  Tyrrhenian  (Tirreno)  and  Ionian  shores,  where 
there  is  a  maximum  of  diffusion  and  virulence  of  estivo-autumnal 
parasites  (improperly  called  "tropical  parasites");  the  second,  in 
the  low  Veneto,  the  Maremma  Toscana,  in  the  southern  province  of 
Italy,  and  in  the  islands  of  Sardinia  and  Sicily,  with  a  prevailing 
number  of  parasites  of  the  primaverile  tertian;  the  third,  in  north 
Italy  along  the  Adriatic  shore,  with  an  absolute  prevalence  of  the 
primaverile  tertian  parasites. 

Eecidivity  is  essentially  a  problem  both  for  epidemiology  and  for 
prophylaxis.  We  have  not  yet  found  an  easy  and  rapid  etiological 
means  for  the  diagnosis  of  the  latent  and  recidive  malaria.  Dr. 
Caccini  studied  the  causes  of  recidivity,  and  established  the  laws  that 
regulate  them  both  at  long  and  short  intervals.  He  found,  moreover, 
that  relapses  are  preceded  by  slight  elevation  of  temperature,  which 
is  followed  by  the  attack,  during  which  the  fever  may  be  slight  or 
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even  absent,  and  which  is  in  turn  followed  by  anemia,  the  anemia 
being  greatest  in  the  estivo-autumnal  tertian  and  in  quartan.  Fur- 
thermore, he  found  that  the  carriers  of  latent  infection,  that  is,  "with 
parasites  in  the  circulating  blood  and  without  clinical  manifestation, 
are  to  be  found,  not  only  among  children,  but  among  boys  and  adults 
also,  and  that,  in  spite  of  the  most  accurate  treatment,  children  re- 
lapsed in  the  proportion  of  38  per  cent,  and  adults  and  boys  in  the 
proportion  of  51  to  52  per  cent,  thus  making  the  interesting  point 
that  extreme  youth  is  not  a  predisposing  element  to  recidivity  when 
specific  treatment  is  actively  carried  on.  He  also  found  that  the 
parasites  of  quartan  fever,  more  than  those  of  primaverile  tertian, 
and  the  latter  more  than  those  of  the  estivo-autimmal  tertian,  vary 
in  recidivity  according  to  places  and  diiferent  years.  Where  and 
when  this  is  grave,  there  is  a  preepidemic  recrudescence,  and  it  may 
produce  a  periodic  recrudescence  of  recidivity. 

Infection  of  anopheles  may  sometimes  be  brought  about  easily,  at 
other  times  with  very  great  difficulty.  We  must  yet  more  thoroughly 
study  the  conditions  which  contribute  to  facilitate  or  to  prevent  the 
infection  of  the  anopheles:  such  conditions  depending  upon  the 
anopheles,  upon  the  gametes,  and  u])on  the  surroundings.  That  is 
one  of  the  most  essential  points  for  the  epidemiology  and  prophylaxis 
of  malaria. 

As  to  the  relation  between  the  diffusion  of  anopheles  and  malarial 
epidemics,  it  has  been  soundly  proved  that,  wherever  there  are 
malarial  fevers,  there  are  always  the  anopheles,  although  their  num- 
ber is  not  always  in  direct  ratio,  but  rather  in  inverse  ratio,  to  the 
epidemic. 

It  has  been  found  besides  that,  in  warm  climates,  paludism  and 
anophelism  exist  without  malaria,  even  when  malarial  people  come 
from  abroad,  or  there  is  an  occasional  autochthonous  or  sporadic 
case  of  malaria.  In  the  same  way  paludism  and  anophelism  may 
exist  even  where  and  when  malaria  declines  or  disappears.  Thus 
certain  places,  pai-ticularly  swampy  andanophelic,  such  as  rice  plan- 
tations, are  not  an  obstacle  to  the  progressive  diminution  and  dis- 
appearance of  malaria.  The  same  can  be  said  of  any  irrigated  sec- 
tion. On  the  contrary-,  however,  forests  and  thickets  in  low  and 
swampy  land  contribute  to  breed  and  diffuse  malaria  by  sheltering 
the  anopheles.  In  such  cases,  the  cutting  of  woodland  is  the  first 
step  toward  the  reclamation  of  a  territory.  The  putrid  waters  re- 
sulting from  the  manufacture  of  hemp  and  linen,  by  killing  the 
larvae  of  the  anopheles,  are  a  source  of  benefit  rather  than  of  disease. 
Intensive  agricultural  work  and  colonization  cause  a  gradual  retro- 
gression and  disappearance  of  malaria.  The  relation  between  malaria 
and  the  seasons  is  not  yet  fully  explained.  It  is  certainly  true  that 
we  have  an  annual  epidemic  cycle,  or  a  seasonal  cycle,  which  a  potion 
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may  be  called  "estival-autiimnal "'  for  the  grave  tertian.  "  prima- 
verile "  for  the  light  tertian,  ''  autumnal  "  for  the  quartan,  and, 
according  to  the  prevalence  of  the  grave  or  light  tertian,  we  have  an 
r.nnual  epidemic  type  that  may  be  called  ''  South  Italian,"  "  North 
Italian,"  and  "  north  European."  In  Hungary,  Greece,  Bulgaria, 
and  Russia  there  are  the  same  types,  and  in  Italy,  wherever  malaria 
undergoes  its  attenuation  period,  the  Xorth  Italian  type  gains  a 
foothold. 

Besides  the  annual  epidemic  cycle,  there  is  a  periodic  epidemic 
cycle,  with  the  same  attenuations  and  recrudescences,  which  a  study 
of  the  history  of  the  Roman  Campagna  has  established,  and  which 
we  can  follow  in  the  study  of  the  history  of  any  other  part  of  Italy. 

Quinine  has  been  very  extensively  used,  but  only  to  break  the  fever, 
not  to  cure  the  infection,  and  much  less  as  a  preventive.  Many 
inconveniences  have  limited  the  use  of  the  remedy.  The  bitter  taste 
and  the  impression  that  quinine  would  have  no  effect  unless  dis- 
solved in  water,  brought  about  the  use  of  quinine  with  acids  like 
sulphuric  acid,  making  it  very  irritating  to  the  gastro-intestinal 
membrane.  The  bad  preparations  under  the  various  forms  of  bit- 
ter waters,  powders,  and  ill-tasting  liquors,  all  contributed  obstacles 
to  the  use  of  the  drug  for  the  purpose  of  eradicating  infection. 
Moreover,  the  frequency  of  relapses,  on  account  of  imperfect  and 
short  use  of  the  remedy,  contributed  to  diminish  faith  in  it,  and  this 
prejudice  was  intensified  by  attributing  to  its  use  all  the  conse- 
quences of  malaria  (anemia,  splenomegaly,  hepatomegaly),  so  say 
nothing  of  the  discomforts  really  attributable  to  the  drug,  its  high 
price,  for  instance. 

We  began  at  the  Cervelletta,  and  later  at  the  other  stations,  to 
eliminate  these  various  inconveniences.  We  commenced  by  using 
those  preparations  of  quinine  that  are  less  bitter  (euchinine),  or  not 
at  all  bitter  (tannate).  These  and  other  common  salts  we  combined 
with  sugar  and  distributed  under  forms  of  candies  and  confections, 
and,  while  Prof.  Gaglio  and  his  fellow  workers  of  the  School  of 
Pharmacology  thoroughly  studied  the  mechanism  of  the  absorption 
of  quinine,  we  demonstrated  that — 

1.  The  administration  of  quinine  in  palatable  form  is  a  good  guar- 
antee of  its  absorption. 

2.  Hydrate  and  anhydre  quinine,  or  insoluble  compounds,  are  as 
well  absorbed  as  the  most  soluble  salts  of  the  alkaloids. 

^.  Quinine  is  absorbed  through  a  true  process  of  digestion ;  that  is, 
it  is  in  small  part  combined  with  the  hydrochloric  acid  of  the  stom- 
ach, and  in  greater  part  with  the  biliary  acids  and  with  the  carbonic 
acid  of  the  gastro-intestinal  tube. 

4.  The  presence  of  food  in  the  stomach  is  not  of  great  importance, 
regarding  the  absorption  of  quinine. 
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5.  Quinine,  if  daily  administered,  is  better  tolerated,  and  for  a 
longer  time,  if  taken  in  medium  doses  of  30  or  40  centigi'ams,  so  that 
after  a  few  days  it  does  not  even  disturb  the  hearing,  is  perfectly 
innocuous,  and  may  serve  as  a  factor  of  economy  on  the  nutritive 
principles  and  as  a  tonic  on  the  digestive  and  muscular  system.  It 
generates  appetite  and  energ}'^  for  work. 

6.  Quinine,  taken  daily,  accumulates  in  the  blood  up  to  about  the 
double  of  the  initial  dose,  and  that  this  accumulation  avoids,  rather 
than  induces,  the  poisonous  phenomena.  There  is,  perhaps,  no  other 
such  good  example  of  adaptation  to  a  remedy.  Quinine  may  be  thus 
taken  for  a  long  time  (five  or  six  months)  in  daily  doses,  and  it  can 
be  interrupted  without  inconvenience,  without  the  organism  losing 
its  tolerance,  and  at  the  same  time  without  the  drug  losing  its  thera- 
peutic efficiency. 

7.  The  elimination  of  quinine  through  the  kidneys,  no  matter  what 
its  compound  or  the  form  of  administration  may  be,  never  lasts  more 
than  three  days. 

8.  If  quinine  be  given  at  intervals  longer  than  three  days,  the 
inconveniences  arising  from  the  drug  appear  each  time,  hence  the 
method  of  intermittent  administration  (4—7-10  days)  recommended 
by  Koch  and  others,  had  to  give  place  to  the  method  of  daily  adminis- 
tration. 

9.  The  preparations  least  soluble  in  water  are  best  tolerated  by 
the  gastro-intestinal  tube  and  the  nervous  system,  because  they  are 
more  slowly  absorbed  on  account  of  the  digestive  mechanism  above 
explained. 

10.  Hypodermic  administration  is  better,  if  practiced  with  a  neu- 
tral solution  (ethyl-uretan)  and  greatly  diluted,  otherwise  the 
absorption  is  slower  than  when  the  drug  is  given  by  mouth. 

11.  The  organotrophic  action  of  quinine,  even  in  the  most  sensi- 
tive and  idiosyncratic  individuals,  as  well  as  in  the  hemoglobinuric 
ones,  is  greatly  reduced  or  annulled  when  it  is  combined  with  tannic 
acid  or  with  lipoids,  such  as  lecithin  or  cholesterin. 

12.  The  parasiticidal  action  of  quinine  is,  "  cseteris  paribus,"  in 
inverse  proportion  to  the  degree  of  development  of  the  parasite  in 
the  blood;  that  is,  maximum  against  the  sporozoita,  less  against  the 
forms  which  insure  recidivity,  and  nuU,  or  almost  so,  against  the 
gametes. 

13.  Those  who  take  quinine  daily,  having  a  certain  quantity  of  it 
in  the  circulating  blood,  can  fearlessly  subject  themselves  to  the 
inoculation  of  blood  lokded  with  the  hemosporidia,  and,  with  much 
less  danger,  to  the  biting  of  infected  anopheles. 

14.  The  resistance,  which  is  opposed  to  the  action  of  quinine,  by 
the  parasite  which  causes  the  relapse  and  by  the  gametes  varies  ac- 
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cording  to  individual  and  general  conditions  which  have  not  yet 
been  well  determined. 

15.  Neither  arsenic  nor  iron  can  add  efficacy  to  the  action  of 
quinine  against  the  gametes  and  the  forms  of  recidivity.  To  bring 
about  a  more  complete  sterilization  of  malarial  blood  it  is  the  part 
of  wisdom  to  look  for  new  therapeutic  preparations,  while,  in  the 
meantime,  a  larger  and  longer  use  is  made  of  the  most  palatable 
preparations. 

Thus  enabled  to  better  appreciate  the  value  of  the  drug,  to  meus- 
ure  its  strength,  and  to  eliminate  its  inconveniences,  since  1900  we 
have  been  able  to  make  a  better  and  more  general  use  of  it  at  the 
Cervelletta  as  well  as  the  other  stations. 

So  "  Provando  e  riprovando,"  we  found  that  quinine  treatment 
alone  for  feverish  and  recidive  malarious  patients,  no  matter  how 
conducted  or  how  prolonged,  would  not,  as  Koch  maintained, 
eradicate  malaria  from  a  vast  expanse  of  infected  country.  Lacking 
a  method  of  easy  and  rapid  diagnosis  of  latent  infection,  a  great 
many  carriers  escaped  our  attention.  Likewise,  lacking  a  simple 
method  for  complete  sterilization  of  the  blood,  many  recidives  per- 
sisted obstinately.  Consequently  up  to  this  time,  even  after  a  con- 
tinuous and  intense  treatment  throughout  the  winter  and  spring,  we 
were  not  successful  in  preventing  the  epidemic  the  following  summer 
and  autumn.  We  found  that  with  malaria,  as  with  any  other  dis- 
ease, prevention  was  better  than  suppression ;  and  the  remedy  itself, 
as  well  as  being  useful,  was  easy  to  handle. 

Thus  the  daily  use  of  quinine  by  all  the  inhabitants  of  the  Cer- 
velletta prevented  the  appearance  of  the  disease  in  the  healthy  ones, 
while  the  malarious  were  progressively  benefited  and  ultimately 
cured  by  a  prolonged  use  of  quinine  in  increased  doses.  By  this 
easy,  innocuous,  agreeable,  and  cheap  means  we  initiated  and  kept 
up,  year  by  year,  the  reclamation  of  the  Cervelletta.  Adults  and  boys 
took  about  two  doses  per  day  (40  centigrams),  while  children  took 
about  20  centigrams.  To  adults  and  boys  the  remedy  was  admin- 
istered in  pills,  while  children  took  it  in  the  form  of  candies. 

It  is  well  to  explain  that  farmers  were  formerly  sheltered  in  huts 
of  straw ;  the  hydraulic  reclamation  had  just  been  begun,  and,  though 
well  executed,  could  not  entirely  eliminate  the  anopheles,  since  the 
irrigation  maintained  the  anopheles  in  abundance.  The  essential 
factor  which  had  reclaimed  the  men  of  the  Cervelletta  was  the  daily 
use  of  quinine.  The  Cervelletta's  example  was  followed  throughout 
the  Roman  Campagna,  and  Prof.  Gualdi,  heading  the  physicians  of 
the  health  department  of  Rome,  and  Prof.  Postempski,  heading  the 
physicians  of  the  Red  Cross,  attempted  to  diffuse  the  use  of  quinine 
as  a  preventive  rather  than  as  a  curative  agent.    Through  the  main 
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experimental  channel  issuing  from  the  Cervelletta  started  the  newly 
organized  fight  against  malaria  throughout  Italy,  and  from  Italy  it 
i'Xtended  over  the  world. 

SPECIAL   LEGISI^^nON    AGAINST    MALARIA;    LAWS   ON    STATE    QUININE. 

Through  the  efforts  of  our  deputies  in  Parliament  and  the  mem- 
bers of  the  Association  for  the  Study  of  Malaria  (Hon.  Fortunato. 
Frnnchetti.  Guicciardini.  De  Asarta,  and  Wollemborg)  special  legis- 
lation  against  malaria  was  presented  to  Parliament,  the  main  pro- 
visions of  which  are  as  follows : 

1.  The  lav:  of  Decemher  '23,  1000^  by  which  was  established  State 
control  of  the  sale  of  quinine.  This  does  not  constitute  a  monopoly. 
Quinine  is  manufactured  by  the  Central  Military  Laboratory  of 
Chemistry  and  prepared  in  the  form  of  confitures  or  put  up  in  vials 
for  hypodermic  injections.  It  is  thus  sold  in  every  drug  store 
throughout  Italian  territory,  as  well  as  in  every  salt  and  tobacco 
store  (the  latter  being  Government  monopolies  in  Italy,  wlilere 
nothing  but  salt,  tobacco,  and  stamps  are  sold),  the  price  of  sale 
l>eing  such  as  to  bring  the  remedy  within  the  reach  of  everyone's 
purse.  The  income  from  sales  is  sufficient  to  pay  for  manufacture 
and  at  the  same  time  maintain  the  low  price.  It  is,  moreover,  used 
for  rewards  and  to  subsidize  those  municipalities  and  benevolent 
institutions  that  excel  in  the  fight  against  malaria. 

2.  The  laiv  of  November  ^,  1901,  which  established  the  right  ol 
v.j\y  workman  to  receive  State  quinine  free  of  charge  from  his  em- 
ploj'er  or  from  the  Government  physicians.  The  expenses  are  usu- 
ally divided  at  the  end  of  the  year  among  the  employers. 

3.  The  Imv  of  June  22,  1902,  by  which  quinine  is  furnished  at  a 
much  lower  price  to  any  Commonwealth,  municipality,  or  benevolent 
institution,  or  to  any  person  who  desires  to  distribute  the  remedy 
free  of  charge  to  workmen. 

4.  The  law  of  February  '25,  lOO.'f.  artide  o,  which  enabled  the  Com- 
monwealth, municipality,  or  benevolent  institution  to  distribute 
quinine  and  other  drugs  for  the  treatment  of  malaria  to  the  very 
poor  free  of  charge. 

5.  TJie  law  of  March  19,  1904,  which  entitles  any  workman  in  a 
malarial  territory  to  free  quinine  distributed  through  the  Common- 
wealth, the  municipality,  or  the  Government  physicians,  and  this 
always  at  the  expense  of  the  employer. 

The  legislation  of  Februar\'^  20,  1907,  completed  the  precedmg 
laws  and  recognized  malaria  as  an  occupational  disease.  This  law 
puts  the  employer  and  employee  on  much  the  same  footing  as  the 
employer's  liability  law  of  America;  hence  the  duty  on  tlie  part  of 
the  employer  to  prevent  and  to  cure  it  by  paying  for  the  quinine 
which  is  given  to  workmen  in  malarial  localities. 
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In  this  way  the  distribution  of  quinine  has  become  a  State  function, 
not  as  a  benevolence  or  charity,  but  as  a  means  for  preserving  the 
public  health.  The  quinine  tax  is  a  characteristic  application  of  the 
English  system;  that  is,  it  does  not  apply  to  every  landowner,  but 
only  to  those  owning  land  in  malarial  sections,  who  pay  not  in  the 
ratio  to  the  number  of  workmen  they  employ  (for  this  could  not  be 
determined),  but  in  accordance  with  their  real-estate  holdings,  even 
though  the  land  is  left  uncultivated,  thus  being  condemned  to  a 
pecuniary  punishment  for  leaving  their  estates  unimproved. 

I  will  pass  over  in  silence  the  malevolence  and  the  obstacles  which 
we  had  to  overcome  in  the  application  of  these  laws,  and  will  describe 
instead  the  good  effects  these  law^s  have  had  on  mortality  and  mor- 
bidity due  to  malaria  in  Italy. 

STATE   QUININE   IN    ITS  RELATION   TO   MORTALITY  FROM    ^lAT-ARIA. 

In  Table  I  the  use  of  State  quinine  is  compared  with  mortality 
from  malaria  during  the  period  1900-1911: 

Table  I. — State  quinine  and  mortality  from  malaria  in  Italy. 


Year. 


1900 

1901 

1902-1903. 
1903-1904. 
1904-1905. 
1905-1906. 
Ifl3fr-1907. 
1907-1908. 
1908-1909. 
1909-1910. 
1910-1911. 


Kilos  of 

quinine 

sold. 


2,242 
7,234 
14,071 
18, 712 
20,723 
24,351 
23,635 
21,656 
22, 795 


Clear 
profit 
in  lire. 


Mortality  from 
malaria. 


Year. 


34,000 

183,038 

183,382 

296,295 

462,280 

700,062 

a  769, 809 

0  720,000 

o  843, 312 


1900 
1901 

1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 


Dead. 


15,865 
13,358 
9, 90S 
8,513 
8,501 
7,838 
4,871 
4,160 
3,463 
3,533 
3,619 


a  Including  profits  on  quinine  exported. 

As  the  private  production,  as  well  as  the  importation  and  sale,  of 
quinine  did  not  diminish  during  this  period,  it  is  evident  that  the 
State  system  of  distribution  reached  those  very  people  who  otherwise 
could  not  have  had  quinine  and  would  have  died  for  the  want  of  it. 
We  may  here  add  that  the  periodic  exacerbations  were  prevented 
wholly  by  the  extensive  use  of  the  drug,  and  that  such  places  as  the 
Basilicata  and  the  Sardegna,  where  the  periodic  exacerbations  were 
formerly  the  worst,  showed  a  tremendous  improvement,  which  was 
not  brought  about  by  any  hj^draulic  reclamation  of  the  land  or  any 
economic  movements.  Consequently,  beyond  doubt,  the  greatest  and 
most  persistent  decrease  of  mortality'  from  malaria  in  Italy  was  due 
to  the  increased  consumption  of  quinine;  therefore  conditions  lead  us 
to  hope  and  to  believe  that  a  united  and  vigorous  effort  to  still  further 
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increase  its  consumption  and  to  improve  the  utilization  of  this  na- 
tional remedy  will  constantly  diminish  the  number  of  fever  victims. 

STATE   QUININE  AND  MORBIDITY  FROM   MALARIA. 

Having  quinine  so  freely  at  our  disposal,  we  find  it  sufficient  to 
almost  always  prevent  the  disease.  Naturally,  we  must  proportion 
the  quantity  of  quinine  to  the  virulence  and  diffusibility  of  the  disease 
and  to  the  conditions.  The  quinine  prophylaxis  must  be  applied  to 
aill  the  inhabitants;  not  limited  to  the  infected  families  only.  As  to 
the  dose,  it  must  be  regulated  according  to  the  age  of  the  patient — 20 
to  60  centigrams  for  the  adults,  while  to  children  should  be  given  a 
dose  of  from  10  to  30  centigrams.  The  quinine  prophylaxis  reduces 
to  the  minimum  the  primitive  infection  and  equally  diminishes  the 
recidives.  Even  though  it  can  not  prevent  entirely  an  occasional 
attack  of  fever,  it  does  not  increase  the  resistance  of  the  plasmodium 
to  therapeutic  doses  which  are  generally  sufficient  to  break  the  fever. 

Where  malaria  is  in  the  light  form,  prophylaxis  is  superfluous. 
The  prolonged  use  of  quinine,  case  by  case,  is  sufficient.  In  spite  of 
all  the  difficulties  encountered,  this  quinine  prophylaxis  is  universally 
recognized  as  the  only  effective  means  of  waging  war  against  malaria, 
not  only  in  civilized  countries  like  Dalmatia,  Istria,  Greece,  Crete, 
Bulgaria,  Argentina,  Brazil,  etc.,  but  in  undeveloped  countries  like 
the  French,  Dutch,  English,  and  German  colonies. 

The  following  table  will  show  the  results  of  observations  made 
among  soldiers  and  marines : 

Table  II. — Malaria  in  the  army. 


Year. 


1902.. 
1903.. 
1904.. 

1905  a 
1906.. 

1907.. 
1908.. 
1909.. 
1910.. 
1911.. 


Number 

Attack 

Retid- 

Prim- 

of men. 

rate. 

ivates. 

itives. 

Per  cent. 

Per  cent. 

Per  at. 

199,253 

27.44 

21.41 

6.03 

206,468 

24.14 

17.85 

6.28 

210, 637 

19.21 

12.71 

6.50 

218,409 

21.52 

13.04 

8.48 

211,245 

18.99 

12.67 

6.32 

202,320 

12.46 

7.96 

4.50 

216,679 

8.04 

5.19 

2.85 

228,951 

6.96 

4.73 

2.24 

234, 104 

5.10 

3  23 

1.87 

233,517 

4.90 

3.04 

1.86 

Observations. 


Beg:un  quinine  prophylaxis. 
Continued  quinme  prophy- 
la.xis. 


Do. 
Quinine 
tended. 
Do. 
Do. 
Do. 
Do. 
Do. 


prophyla.xis     ex- 


Yenr  of  periodical  recrndeecenoe  of  the  epidemic. 
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New  cases. 

Year. 

Total. 

Per  cent 
of  men. 

Observations. 

1900 

193 
130 
35 
81 
89 
107 
72 
74 
46 
23 
13 
21 

20.19 
13.19 
14.64 
8.33 
9.65 
10.09 
7.00 
6.75 
3.94 
1.25 
.75 
.96 

1901 

1902 

1903 

Begun  quinine  prophylaxis. 
Do. 

1904 

1905a 

General  quinine  prophylaxis. 
Do. 

1906 

1907 

Do 

1908 

Do. 

1909 

Do. 

1910 

Do. 

1911 

Do. 

"  Year  of  periodical  recrudescence  of  the  epidemic. 

■  From  these  statistics  it  is  evident  that  since  the  prophylaxis  began 
the  number  of  malarial  cases  has  dropped  to  a  minimum.  The  same 
is  true  of  the  laborers  engaged  on  the  gigantic  aqueduct  for  the 
Puglie,  where  the  cases  of  malarial  fever  have  now  become  very  rare, 
though  formerly  the  number  of  cases  was  so  great  the  work  often 
had  to  be  stopped  for  many  months  in  succession.  Thus  quinine 
prophylaxis  has  proved  to  be  a  good  business  proposition  for  any 
enterprise  or  for  any  company  and  has  grown  so  much  in  public 
favor  that  it  is  now  deemed  obligatory  in  any  private  contract. 

Among  the  miners  of  the  Grossetano  of  Sardinia  and  Sicily,  where 
formerly  malaria  was  most  prevalent,  the  percentage  of  cases  has 
dropped  to  1.3  per  cent,  and  even  as  low  as  0.67  per  cent.  Among  the 
agricultural  population  particularly  there  is  the  natural  apathy  and 
the  old  prejudice;  therefore,  in  every  agricultural  community  there 
are  one  or  more  men  who,  acting  under  medical  direction,  are  as- 
signed to  the  distribution  of  quinine  every  day  throughout  the  sum- 
mer or  until  the  warm  weather  ceases.  Certain  hours  and  places  are 
specified  in  w^hich  particular  pains  are  taken  to  insure  that  the  rem- 
edy is  actually  administered.  This  was  first  done  at  the  Cervelletta, 
the  custom  afterwards  becoming  general  throughout  the  Roman 
Campagna  and  later  on  throughout  all  Italy.  I  will  here  mention 
the  farm  Stucky  of  Villa  Nova  at  Portogruaro,  and  the  farm  Ponti, 
which  became  and  still  remain  real  oases  of  salubrity,  situated  as  they 
are  in  the  midst  of  the  periodic  epidemic  recrudescence.  I  will  also 
mention  the  farm  Rizzolo  of  Francofonte  in  Sicily,  one  of  the  most 
l^eautifully  and  scientifically  organized  farms  in  the  world,  where, 
for  30  years,  hygienic  houses  were  constructed,  properly  protected 
against  mo.squitoes,  and  where  such  houses  became  of  no  particular 
use  on  account  of  the  negligence  of  the  inhabitants.  Here  mosquito 
nettings  were  even  used  around  the  beds  and  the  irrigation  waters 
were  treated  with  kereosene  oil,  but  in  spite  of  all  that  malaria  per- 
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sisted  in  the  gravest  form  until  the  last  few  j^ears,  when  quinine 
prophylaxis  has  been  strictly  applied  to  every  inhabitant,  causing 
the  disappearance  of  the  disease.  This  and  other  examples  which  I 
could  cite  demonstrate  the  fact  that  the  best  hydraulic  or  agrarian 
reclamation  is  far  from  being  successful  in  the  final  destruction  of 
malaria,  for  the  disease  invariably  ends  b}^  killing  the  new  settlers 
in  malarious  sections. 

I  will  report  here  a  very  interesting  case  which  will  confirm  the 
efficacy  of  the  quinine  prophylaxis.  In  Castiadas,  Sardinia,  during 
the  period  1907-1909,  daily  doses  of  quinine  were  distributed  during 
the  malarial  months  to  every  convict  and  every  guard  of  the  peniten- 
tiary'. As  we  will  see  from  Table  IV  in  the  years  1904-1906,  preced- 
ing the  establishment  of  the  quinine  prophylaxis,  malaria  attacked 
from  46  to  92  per  cent  of  the  inhabitants,  in  spite  of  the  best  methods 
of  reclamation  and  in  spite  of  the  mechanical  protection  against 
mosquitoes.  It  was  the  prophylactic  administration  of  quinine  alone 
that  produced  the  miracle  of  diminishing  malaria  to  8  or  9  per  cent. 

In  1910,  following  the  mistaken  advice  of  some  of  our  pathologists 
and  clinicians,  they  adopted  the  "human  sterilization"  method;  that 
is,  the  administration  of  quinine  during  winter  and  spring  to  all  ma- 
larial patients.  Hoping  thus  to  eradicate  the  disease  they  suspended 
the  quinine  administration  during  summer  and  autumn.  Immediately 
the  proportion  of  malarial  patients  gi'ew  to  19  per  cent.  In  1911  they 
went  back  to  the  quinine  prophylaxis  in  daily  doses,  and  the  propor- 
tion of  patients  at  once  went  down  to  6  per  cent,  in  spite  of  the 
recrudescence  in  the  surrounding  country. 

To  conclude,  the  daily  administration  of  quinine  to  every  inhab- 
itant of  a  place  is  sufficient  to  prevent  a  malarial  epidemic.  -^ 

Table  IY. — Malaria  in  the  penal  colony  of  Castiadas. 


PoDula- 

Quinine 

con- 
sumed 
in  kg. 

Malarial  cases. 

Year.                              tion, 
Dec.  31. 

1 

Num-        Per 
ber.         cent. 

Observations. 

1904 

748 
861 
807 
795 
700 
691 
655 

694               92 

731  i             84 

390                48 

132                16 

S7  1              13 

64  !               9 

139                19 

37  1               6 

i 

No  quinine  distributed. 

1905 

13,674 
15,080 
40,230 
35,400 
32,000 
15,280 
25,360 

1906 

1907 

Quinine  distributed. 
Do. 

1908 

1909 

Do. 

1910 

Ctirative  quinine. 
Prophylactic  quinine. 

1911 

540 

Quinine  prophylaxis  is  just  as  effective,  if  properly  used,  through- 
out immense  territories,  a  fact  proven  by  our  physicians  working  in 
vast  malarial  sections  of  Italy,  and  one  of  the  best  instances  is  that 
of  the  Roman  Campagna,  where  the  system  was  introduced  by  the 
local  board  of  health  and  by  the  Red  Cross.     Quinine  was  distributed 
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generously  in  the  form  of  confitures  and  candies  for  the  children.  It 
is  impossible  to  describe  all  the  difficulties  encountered  among  an 
apathetic  and  fluctuating  population,  where  the  physician  and  the 
nurse,  horseback  or  in  the  ambulance,  had  to  go  seeking  the  patients 
through  the  most  inhospitable  sections. 

Table  V. — State  quinine  and  malaria  in  the  Agro  Romano. 


1900 

1901 

1902 

1903 

1904 

1905  o 

1906 

1907 

1908 

1909 

1910 

Prophylaxis  in  the  Agro 
Romano 

1,176 

1,263 
16 

2,366 
26 

4,275 

3,833 

764 
17 

2,581 
20 

2,750 

17,506 

320 
2 

1,547 
11 

2,461 

29,693 

162 
1.34 

1,406 
10 

2,961 

38,429 

250 
1.52 

839 
5 

3,991 

42,726 

129 
0.77 

576 
3.4 

2,513 

34,927 

166 
1.44 

371 
3.2 

2,486 

33,808 

127 
1.92 

437 
2 

2,748 

35,800 

201 
0.70 

470 
4.2 

2,417 

40,973 

Primitive  cases  treated  by 
the  Red  Cross: 
Number 

1,716 

17 

3,751 
31 

6,186 

187 

Percent 

O    0 

Malarial    treated    by    the 
Red  Cross: 
Number 

42j 

Percent 

4.3 

Malarial  treated  at  the  hos- 
pitals at  Rome 

1,775 

a  Year  of  the  periodical  recrudescence  of  the  epidemic. 

Table  V  shows  clearly  the  effects  of  the  system;  since  1903  the 
percentage  of  patients  has  dropped  from  19  to  below  1,  while  the 
total  number  of  patients  treated  has  diminished  from  20  to  4.3  and 
even  as  low  as  2  per  cent.  In  the  hospitals  of  Rome  the  number  of 
patients  diminished  from  6,194  in  1900  to  4^276  in  1901,  after  which 
they  gradually  decreased  to  1,775,  the  lowest  number  ever  reached 
during  a  period  of  20  centuries.  Consequently  we  can  say  that  the 
simple  diffusion,  or  better,  the  simple  distribution,  of  quinine  has 
reclaimed  and  is  still  reclaiming  our  country  places  from  the  peren- 
nial plague — malaria. 

LAWS   ON    HYDRAULIC    RECLAMATION. 

Swamps  generate  malaria ;  consequently  to  destroy  malaria  swamps 
have  to  be  dried.  This  was  believed  and  was  acted  upon  for  cen- 
turies, regardless  of  economy.  The  good  example  had  been  set  by 
the  pre-Koman  peoples  and  later  on  by  the  Romans  themselves. 
With  the  Renaissance  and  during  Napoleonic  times,  as  well  as  after, 
the  Governments  of  Lombardy  and  Venice,  that  of  Tusoany,  and 
oven  the  most  retrograde,  as  the  Papal  and  the  Bourbonic  ones, 
depleted  their  treasuries  in  hydraulic  reclamation,  following  the 
traditions  of  Leonardo  Da  Vinci  and  Galileo. 

During  the  period  from  1862  to  1900  we  spent  $23^600,000,  and 
between  1900  and  1912  we  spent  an  additional  $36,800,000,  making 
altogether  $62,400,000.  We  have  already  an  additional  $57,400,000 
appropriated  for  the  purpose  and  another  $30,000,000  just  recently 
appropriated  by  the  Parliament.  But  in  spite  of  all  the  years  and  all 
the  millions  spent  for  hj^draulic  reclamation  only  a  minimum  success 
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in  sanitation  was  obtained  as  compared  with  that  which  during  the 
short  period  of  10  years  has  been  obtained  by  the  use  of  State 
quinine,  and  that,  too,  with  a  large  profit. 

We  can  easily  understand  to-day  the  reason  for  the  limited  advan- 
tages which  were  obtained  through  hydraulic  reclamation,  since  that 
very  seldom  eliminates  the  anopheles.  Moreover,  extensive  sections 
of  land  remained  useless  even  after  having  been  reclaimed,  for  very 
little  attention  was  given  to  making  the  land  remunerative.  We  are 
now  directing  our  attention  to  new  laws  to  make  those  lands  remu- 
nerative. (Law  of  July  7.  1902.)  The  law  of  July  19,  1911,  pro- 
vides for  the  replanting  of  forests,  building  of  roads,  and  proper 
drainage.  The  special  committee  on  malarial  legislation  at  the  Ital- 
ian Parliament  is  now  preparing  a  new  compilation  of  all  the  laws 
pertaining  to  malaria,  for  the  purpose  of  enacting  legislation  more 
in  accord  with  recent  discoveries  and  present  conditions. 

LAWS    ox    agrarian    RECLAMATION    AND   ON    COLONIZATION. 

Law  of  July  8,  1883. — This  came  when  malaria  was  worst  in  the 
Roman  Campagna,  both  among  men  and  animals,  and  we  were  still 
without  a  clear  view  of  the  way  to  prevent  it. 

The  law  of  Decerriber  13,  1903,  was  modified  by  the  parliamentary 
committee  on  malaria  (Hons.  Chimirri  and  Celli)  in  accordance 
with  the  result  of  the  work  done  at  the  Cervelletta  and  with  the 
new  discoveries.  The  advantages  gained  from  this  law  were  mainly 
as  follows: 

1.  Both  the  landlord  and  the  lessee  were  reimbursed  to  the  extent 
of  30  per  cent  of  any  expenses  incurred  in  making  improvements  that 
would  tend  to  prevent  malaria. 

2.  Loans  were  taxed  at  the  rate  of  2^  per  cent,  the  tax  to  be  dis- 
continued after  45  years,  and  the  income  derived  therefrom  to  be 
used  for  the  building  of  roads,  replanting  of  farms,  scientific 
farming,  etc. 

3.  The  exemption  of  these  lands  from  taxation  for  a  period  of 
10  years. 

The  Government  reserved  the  right  to  purchase  all  land  not 
reclaimed,  but  it  must  be  said  that  this  provision  never  had  to  be 
applied,  which  is  the  best  compliment  that  could  be  paid  to  the  law. 

7' he  law  of  July  17, 1910,  mainly  provided  for  the  extension  of  the 
zone  around  Rome  beyond  the  10-kilometer  limit,  for  facilitating 
the  construction  of  new  centers  in  the  Campagna,  and  for  special 
agrarian  banks  which  would  provide  the  funds  for  any  improvement 
a  landowner  desired  to  make.  It  also  provided  for  the  creation  of 
a  zoologic  institute  for  the  study  of  the  causes  of  and  the  preventive 
means  for  fighting*  epidemics  among  animals. 
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Thus,  for  the  fifth  time  in  the  history  of  the  Eoman  Campagna  it  is 
brought  back  to  a  civilization  which  will  never  again  be  destroyed. 

'  See  Atti  della  Societil  per  gli  stucli  della  Malaria,  Vol.  I-XII,  Koma  1900- 
3912  e  Bullettiui  1-24  Roma  1S99-1912.  .  .  .  L'opera  della  Society  per  gli  studi 
della  Malaria  in  Malaria  Bd.  I.  Heft  I.,  Leipzig. 


DIE  BEKAMPFUNG  DER  MALARIA. 

Marine-Geiieralarzt  Prof.  Dr.  Reinhold  Ruce,  in  Kiel. 

Bei  Bekampfung  der  Malaria  sind  alle  bekannten  Methoden 
anzuwenden.  Je  nach  den  ortlichen  Verhaltnissen,  unter  denen  die 
Bekampfung  stattfinden  muss,  wird  man  auf  die  eine  oder  andere 
Bekampfungsart  den  Hauptwert  legen  miissen. 

Die  Massnahmen  konnen  sich  entweder  gegen  die  Uebertrager 
der  Malariaparasiten,  die  Anophelinen,  oder  gegen  die  Malariapara- 
siten  selbst  richten. 

Im  ersten  Falle  wiirde  es  sich  also  um  den  Kampf  gegen  die 
Anophelinen  und  Schutzmassregeln  gegen  ihre  Stiche  handeln. 
Hierzu  kann  man  audi  die  Assanirung  rechnen,  die  ja  schliesslich 
nichts  anderes  ist  als  eine  Bekampfung  der  Stechmiicken  im  grossten 
Massstabe  und  im  weiteren  Sinne  kann  hier  audi  die  Beseitigung 
der  Infektionsquellen  (d.  h.  die  Eingeborenen  und  ihre  Kinder) 
durch  Absonderung  der  Europaer-Quartiere  von  denjenigen  der 
Eingeborenen  (Segregation)  angeschlossen  werden.  Fiir  den  zwei- 
ten  Fall  kommt  nur  die  Chininprophylaxe  in  Frage. 

1.    BEKAMPFUNG  DER   ANOPHELINEN. 

Ehe  man  die  Bekampfung  der  Anophelinen  im  grossen  Massstabe 
beginnt,  wird  es  sich  empfehlen,  vorausgesetzt,  dass  das  nothige 
arztliche  Personal  zur  Verfligung  steht,  die  Verbreitung  sowie  die 
verschiedenen  Arten  der  Anophelinen  und  ihre  Lebensgewohnheiten 
festzustellen.  Bei  der  Bekampfung  der  Stechmiicken  kommt  vor- 
wiegend  die  Vernichtung  der  Miickenlarven  in  Betracht.  Ein 
Bekiimpfen  der  gefliigelten  Insekten  kann  mit  Aussicht  auf  Erfolg 
nur  stattfinden,  wenn  sie  sich  in  der  Uberwinterung  bzw.  in  der 
Uberdauerung  der  tropischen  Trockenzeit  befinden.  In  nordlichen 
Gegenden  in  denen  sie  in  Stiillen,  Kellern  ect.  iiberwintern,  kann 
man  sie  durch  Ausraucherung  mit  Pyrethrum  oder  Ausspritzung  mit 
Giemsa-Losung  vernichten.  Wenn  femer  in  Betracht  gezogen  wird, 
dass  in  einzelnen  Tropengegenden  z.  B.  in  Sierra  Leone  (nach 
Stephens  und  Christophers)  oder  (nach  Steudel)  in  Garua 
66692— VOL  5,  pt  2—13 15 
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(Kamerun)  die  Anophelinen  wiihrend  der  Trockenzeit  nicht  nur 
in  den  Eingeborenenhiitten  gefunden.  sondern  fast  in  Reinkultur 
gef linden  werden;  so  diirfte  das  eben  genannte  Verfahren  audi  in 
manchen  tropischen  Gegenden  Erfolg  A'ersprechen. 

Bei  weitem  radikaler  iind  aussichtsvoller  ist  der  Kampf  gegen  die 
Miickenlarven. 

Es  hat  sich  bei  den  zahlreichen  Versuchen,  die  in  dieser  Beziehung 
gemacht  worden  sind,  allmahlich  herausgestellt,  dass  das  Vernichten 
der  Larven  gar  nicht  so  einfach  und  unter  bestimmten  Uinstanden 
iiberhaupt  unmoglich  ist.  Selbst  wenn  die  larvenhaltigen  Tiimpel 
mit  Petroleum  oder  Saprol  besprengt  werden,  und  diese  Besprengiing 
wochentlich  zweimal  wiederholt  wird,  ist  es  nicht  leicht  eine  ziisam- 
menhangende  Deckschicht  von  Petroleum^  oder  Saprol  auf  der 
Wasseroberflache  zu  erzielen.  Ausserdem  treibt  jeder  starkere 
Windzug  die  miihsam  hergestellte  Petroleuraschicht  wieder  ausein- 
ander  und  man  kann  also  nur  an  windstillen  Tagen  die  gewiinschte 
Wirkung — Abtoten  der  Larven — erzielen. 

Sind  aber  die  Brutstiitten  der  Anophelinen  zu  ausgedehnt,  erzeugt 
z.  B.  jeder  Fusstritt  des  weidenden  Rindviehs  einen  neuen  Brutplatz 
(Gorgas),  dann  wird  man  von  vorneherein  von  einer  Petrolisirung 
Abstand  nehmen.  Aber  auch  da,  wo  die  Bruttiimpel  der  Anophelinen 
zugleich  das  Trinkwasser  fiir  die  Bevolkerung  liefern,  wird  von  einer 
Petrolisirung  nicht  die  Rede  sein  konnen.  Das  ist  z.  B.  in  Nord- 
holland  der  Fall,  wo  die  Brutstiitten  der  Anophelinen  zugleich 
Viehtranken  sind.  "Wurden  solche  Tiimpel  mit  Petroleum  begossen 
und  soff  das  Vieh  von  solchem  Wasser,  so  schmeckte  die  Milch 
solcher  Kiihe  nach  Petroleum  (Schoo). 

Zum  Gliick  ist  in  dieser  Beziehung  durch  das  Entdecken  von 
natiirlichen  Miickenlarvenfeinden  ein  Fortschritt  gemacht  worden. 
Als  die  weitverbreitetsten  Miickenlarvenfeinde  haben  sich  die 
Notonecten  erwiesen  und  es  ist  zu  erhoffen,  dass  durch  Einsetzen 
dieser  Tiere  in  Anophelinenbrutstatten,  die  wirtschaftlich  unentbehr- 
lich  sind  und  daher  nicht  mit  Petroleum  behandelt  werden  konnen, 
die  Larven  vernichtet  werden  konnen. 

Auch  unter  den  kleinen  Fischen  gibt  es  eine  Reihe  von  Miicken- 
larvenfeinden. Ein  besonders  gieriger  Larvenjager  ist  der  Giardinus 
pocciloides,  der  namentlich  auf  der  ,Tnsel  Barbados  in  Massen 
auftritt.  (Seine  Schwarme  werden  dort  als  "millions'"  bezeichnet.) 
Ihm  verdankt  wahrscheinlich  die  genannte  Insel  ihre  Malariafi'eiheit. 
Man  hat  versucht  diese  Fischart  und  ahnliche  z.  B.  das  australische 
Blauauge  (Pseudomugil  signifer)  in  Malariagegenden  einzufiihren 
und  hofi'te  durch  sie  die  Miickenlarven  entsprechend  reduzieren  zu 
konnen.  Die  erhofften  Resultate  sind  aber  meistens  ausgeblieben, 
wenn  die  Einfiihrung  der  Fische  iiberhaupt  gelang.    Man  kann  aber 
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die  Miickenlarven  mit  besserer  Aussicht  auf  Erfolg  in  anderer  Weise 
bekampfen.  Es  miissen  aus  den  als  Brutstatten  dienenden  Wasser- 
ansammlungen  und  Graben  alle  Wasserpflanzen  entfemt  und  die 
Rander  glatt  abgestochen  werden.  Auf  diese  Weise  werden  den 
Larven  ihre  Schlupfwinkel  entzogen.  Auch  muss  dafiir  gesorgt 
werden,  dass  das  Wasser  der  gereinigten  Graben  in  Fluss  kommt. 
Denn  in  fliessendem  Wasser  komien  sich  die  Anophelinenlarven  nicht 
halten.  Eine  Ausnahme  in  dieser  Beziehung  machen  nur  die  Larven 
von  Nyssorhynchus  willmori,  die  sich  auch  in  Graben  halten,  die  von 
Pflanzenwuchs  befreit  sind  und  selbst  durch  tropische  Regen  nicht 
ausgewaschen  werden  konnen.  In  einem  solchen  Falle  hilft  nur 
Untergrunddrainage  (Watson). 

Besondere  Schwierigkeiten  konnen  entstehen,  wenn  grosse  Bewas- 
serungsanlagen  zu  Anophelinenbrutstatten  geworden  sind.  Das  ist, 
z.  B.  in  Nord-Holland  mit  den  das  Land  durchziehenden  Kanalen 
der  Fall.  Beseitigt  konnen  diese  Kanale  nicht  werden,  well  sie  der 
Schiffahrt  dienen.  Das  Einleiten  von  Seewasser  totete  zwar  die 
Anophelinenlarven,  beeintrachtigte  den  Graswuchs  in  der  nachsten 
Umgebung  aber  derartig,  dass  die  Kiihe  nicht  mehr  geniigend  Milch 
gaben  (Schoo).  Ahnliche  Schwierigkeiten  finden  sich  in  Punjab, 
Indien.  Hier  sind  die  Baewasserungsanlagen,  ohne  die  das  Land 
zur  Wiiste  werden  wiirde,  zu  Anophelinenbrutstatten  geworden. 
Bemerkenswert  aber  ist,  dass  es  hier  weniger  die  eigentlichen  Bewas- 
serungsgraben  sind,  in  denen  die  Anophelinen  briiten,  als  vielmehr 
die  durch  Lekagen  entstandenen  Pfiitzen  und  Tiimpel  (Giles). 

Uberhaupt  hat  man  sehr  bald  erkannt,  dass  die  kiinstlich,  und 
absichtlich  von  Menschen  geschaffenen  Brutplatze  (Wassertanks, 
Springbrunnen,  schlecht  angelegte  Drainagegraben,  Graben  entlang 
den  Eisenbahnen  u.  s.  w.)  unter  Umstanden  vielmehr  als  die  natiir- 
lichen  Wasseransammlungen  als  Brutplatze  in  Betracht  kommen. 
Namentlich  ist  darauf  Bedacht  zu  nehmen,  dass  in  unmittelbarer 
Nahe  der  Wohnungen  alle  als  Brutplatze  dienenden  Wasseransamm- 
lungen beseitigt  werden.  Arbeiten,  die  diesen  Zwecken  dienen, 
werden  am  besten  durch  die  von  Ross  eingefiihrten  Moskitobrigaden 
verrichtet.  Die  Erfolge  der  Miickenlarven-Bekampfung  sind  je  nach 
Klima  und  begleitenden  Nebenumstiinden  sehr  verschieden  gewesen. 
Sind  aber  die  natiirlichen  Brutstatten  zu  ausgedehnt,  als  dass  sie 
mit  Petroleum  behandelt  werden  konnten,  so  wird  es  notwendig,  den 
Boden  trocken  zu  legen  und  zu  drainiren,  kurz  dasjenige  Verfahren 
anzuwenden,  das  wir  als  Assanirimg  bezeichnen.  Da  aber  dieses  Ver- 
fahren unter  Umstanden  zu  hohe  Kosten  verursacht  und  daher  nicht 
iiberall  angewendet  werden  kann,  wird  an  manchen  Pliitzen  nichts 
anderes  iibrig  bleiben  als  zur  Chinin-  und  mechanischen  Prophylaxy 
zu  greifen. 
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Es  ist  ja  von  vornherein  klar,  dass  man  der  Malaria  durch  die 
mechanische  Prophylaxe  allein  nicht  Herr  werden  kann,  sie  ist  aber 
trotzdem  ein  ausserordentlich  witchtiger  Faktor  in  der  Malariabe- 
kampfung.  Es  handelt  sich  hierbei  um  Eindrahtung  ganzer  Hauser 
oder  Schiffe  oder  deren  Teile  sowie  um  Anwendung  von  Moskitonet- 
zen.  Tragen  von  hochschaftigen  Stiefeln  znm  Schutz  der  Knochel- 
und  von  leichten  Halstiichern  zum  Schutz  der  Nackengegend. 

Mit  Eindrahtung  sind  iiberall  da,  wo  es  sich  darum  handelte,  solid 
gebaute  Hauser  einzudrahten  oder  da,  wo  die  Hauser  von  vorne- 
herein  unter  Beriicksichtigung  der  Eindrahtung  gebaut  wurden,  gute 
Resultate  erzielt  worden.  In  anderen  Fallen  aber,  wo  man  versuchte 
bereits  fertig  gebaute  Hauser,  z.  B.  Bungalows  mit  Drahtschutz  zu 
versehen,  erreichte  man  den  gewiinschten  Erfolg  nicht  immer,  da  die 
Anophelinen  nicht  nur  durch  die  Fenster  und  Tiiren,  sondern  auch 
durch  zahlreiche  andere  Offnungen  in  solche  wenig  solid  gebaute 
Hauser  eindringen  konnen.  Dazu  kommt,  dass  die  Hauser,  die  nicht 
von  vorneherein  mit  Riicksicht  auf  Drahtschutz  gebaut  sind,  beim 
nachtraglichen  Anbringen  von  Drahtschutz  zu  heiss  werden.  Auch 
sind  die  Kosten  der  Eindrahtung  nicht  ganz  unbedeutend,  well  nur 
Messingdraht  oder  Phosphorbroncenetze  benutzt  werden  konnen. 
Der  einzelne  Europaer  wird  sich  stets  durch  ein  Moskitonetz  oder 
durch  ein  moskitosicheres  Zelt  zuschlitzen  suchen,  wie  solche  von 
Zupitza  und  Fiilleborn  angegeben  worden  sind.  AUerdings  macht 
ein  solches  moskitosicheres  Zelt  beim  Transport  allein  drei  Trager- 
lasten  aus. 

Auch  auf  Schiffen  hat  man  sich  nicht  nur  durch  einzelne  Moskito- 
netze,  sondern  auch  durch  Miickensichermachen  ganzer  Raume  zu 
schiitzen  versucht.  Poech  hat  schon  vor  10  Jahren  damit  angef  angen 
und  jetzt  sind  die  deutschen  Kriegsschiffe,  die  durch  ihren  Dienst,  z. 
B.  Vermessungs  arbeiten  gezwungen  sind,  Monate  und  jahrelang  in 
Malariagegenden  zu  verweilen,  mit  teilweisen  Moskitoschutz  ver- 
sehen. Am  weitesten  ist  in  dieser  Weise  die  Liverpooler  Booth-Line 
fortgeschritten,  die  seit  H  Jahren  auf  dem  Amazonen-Strom  Damp- 
fer  laufen  lasst,  die  mit  Ausnahme  der  Kombiise  und  der  Maschinen- 
raume  ^  miickensicher  durch  Phosphorbronzenetze  eingedrahtet  sind. 
Von  den  8,000  Angestellten  dieser  Dampfergesellschaft  erkrankten 
wahrend  dieser  Zeit  angeblich  nur  ein  l^lann  an  Malaria  und  keiner 
an  Gelbfieber,  obgleich  die  Dampfer  regelmassig  den  wegen  seiner 
schweren  Fieber  beriichtigten  Hafen  von  Porto  Velho  am  Rio  Ma- 
deira anlaufen. 

Einen  weiteren  Schutz  fiir  Europaer  gewahrt  schliesslich  die 
Absonderung  der  Europaerquartire  von  denen  der  Eingeborenen 
(Segregation).  Auf  diese  Art  wird  die  Infektionsquelle  (Einge- 
borene    und     deren    Kinder)     vom    Europaer    ferngehalten.     Die 
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Entfernung  der  beiden  Quartire  von  einander  wird  von  lokalen  Ver- 
haltnissen  abhangig  sein,  Doch  wiirde  es  sich  empfehlen  die  Entfer- 
nung nicht  imter  1,000  zn  bemessen. 

2.    DIE    CHININPROPHYLAXE. 

Die  Chininprophylaxe  hat  zwar  die  in  sie  gesetzten  Hoffnungen 
nicht  vollstandig  erfiillt.  Denn  es  hat  sich  herausgestellt,  dass  wir 
nicht  im  Stande  sind,  durch  irgend  eine  Art  von  Chininprophylaxe 
eine  Erkrankung  an  Malaria  mit  absoluter  Sicherheit  zu  verhindern. 
Das  darf  aber  kein  Griind  sein,  die  Chininprophylaxe  iiberhaupt  fiir 
nutzlos  zu  erklaren.2  Allerdings  darf  nicht  vergessen  werden,  dass 
der  Erfolg  der  Chininprophylaxe  abhangig  ist  von  dem  guten  Willen 
aller  Beteiligten.  Es  kommt  also  Alles  darauf  an,  eine  Prophylaxen- 
Art  ausfindig  zu  machen,  deren  Nebenerscheinungen  nicht  der  Art 
sind,  dass  sie  den  Widerstand  der  Prophylaktiker  herausfordert  und 
somit  den  Erfolg  der  Prophylaxe  in  Frage  stellt.  Hierin  liegt  eine 
der  Hauptschwierigkeiten  fiir  die  Chininprophylaxe. 

Aus  diesem  Grunde  ist  die  doppelte  Grammprophylaxe,  das  heisst 
das  Verabfolgen  von  je  1.0  g  Chinin  an  zwei  aufeinanderfolgenden 
Tagen  (z.  B.  am  6.  und  7.  Tag)  aufzugeben.  Denn  die  unangenehmen 
Nebenwirkungen  namentlich  am  zweiten  Chinintage  sind  derartig, 
dass  die  Prophylatiker,  z.  T.  arbeits-  oder  dienstunf  ahig  werden. 

Ob  es  sich  empfiehlt,  die  Ziemann'sche  Prophylaxe  (d.  h.  jeden 
4.  Tag  Chinin  1,0  g  oder  eine  andere  Art  der  Prophylaxe  zu  wahlen 
z.  B.  jeden  4.  und  5.  Tag  Chinin  je  0.5  oder  ob  taglich  kleine  Dosen 
von  0.3-0.4  g  Chinin  genommen  werden  sollen,  lasst  sich  allgemein 
DTcht  festsetzen.  Man  muss  vielmehr  mit  der  Chininprophylaxe  regio- 
nar  differenzieren  und  sobald  trotz  Chininprophylaxe  doch  Fieber 
auftritt,  sofort  mit  der  Prophylaxe  auflioren,  um  mit  der  Behand- 
lung  anzufangen. 

Auch  wird  man  stets  in  Betracht  ziehen  miissen,  dass  die  Chinin- 
prophylaxe namentlich  fiir  das  einzelne  Individium  und  fiir  Leute 
in  Betracht  kommt,  die  unter  arztlicher  Controlle  stehen,  z.  B. 
Truppen,  dass  aber  die  Chininisierung  einer  freien  Bevolkerung 
immer  auf  mehr  oder  minder  grosse  Schwierigkeiten  stossen  wird, 
und  dass  daher  die  dabei  erzielten  Erfolge  nie  als  ausschlaggebend 
fiir  die  Beurtheilung  der  Leistungsfahigkeit  der  Chininprophylaxe 
angesehen  werden  diirfen. 

Ob  es  moglich  sein  wird,  mit  dem  in  jiingster  Zeit  von  Werner 
vorgeschlagenem,  geschmacklosem  Chininpraparat,  Insipin,  oder  mit 
dem  von  Marshall  empfohlenen  und  gleichfalls  geschmacklosen  Alka- 
loid der  Samen  von  Peganum  harmala,  dem  Harmalin,  bessere  Er- 
folge zu  erzielen,  bleibt  abzuwarten. 
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Jedenfalls  ist  ausser  den  eben  erlauterten,  im  Kampfe  gegen  die 
Malaria  anzuwendenden  Mitteln  stets  noch  eine  ausgiebige  Belehrung 
der  Bevolkerimg — und  zwar  schon  in  der  Schule — iiber  das  Wesen 
und  die  Ubertragungsweise  der  Malaria  mit  alien  zu  Gebote  stehenden 
Mitteln  durchzu  fuhren. 

^  Es  muss  fiir  die  Besprenguug  der  Tiimpel  uur  Rohpetroleum  ausgegeben 
werden,  damit  es  nicht  zu  Beleuclitungszwecken  benutzt  wird. 

'  Die  Eindrahtimg  dieser  Raume  ist  nut  solange  notig,  als  sie  ausser  Betrieb 
Bind,  da  die  Miicken  bei  Temperaturen  von  38°  C,  die  wahrend  des  Betriebes 
herrschen,  verschwinden. 

'Auch  der  Unistand,  dass  wir  es  maucbrual  mit  chininfesten  Stammen  von 
Malariaparasitea  zu  tun  habeu,  ist  keiu  Grund  fiir  ein  Aufgeben  der  Chinin- 
prophylaxe. 


RAPPORT   SUR   LA   LUTTE    CONTRE   LE    PALITDISME. 

Edmond  Sergknt,  Alger. 

Une  campagne  antipaludique  doit  debuter  par  I'etude  des  condi- 
tions locales  du  paludisme  que  I'on  aura  a  combattre.  En  partant  de 
ce  fait  que  le  paludisme  est  une  maladie  commune  a  I'homme  et  aux 
moustiques,  on  peut  considerer  dans  cette  etude  epidemiologique  les 
trois  points  suivants : 

1°.  Les  gites  a  Anophelines. — Reliefs  et  contours  du  sol  de  la 
localite,  nature  du  sous-sol,  eaux,  meteorologie  locale,  flore  et  faune 
terrestres  et  aquatiques,  Anophelines  presents  (determination,  biolo- 
gie,  pourcentage  des  infectes) . 

2°,  Reservoir  de  virus  {anciens  infectes). — Index  endemique: 
plasmodique,  et  splenique,  du  reservoir  de  virus  sedentaire  et 
des  emigrants.  Donnees  cliniques:  perniciosite,  recidivite  des  cas. 
Rapports  entre  la  tierce  maligne,  la  benigne  et  la  quarte.  Fievre 
bilieuse  hemoglobinurique.  Si  possible,  statistiques  (au  moins  hospi- 
talieres).  Etude  des  plasmodimn;  formules  leucocytaires ;  altera- 
tions du  sang. 

3°.  Les  sujets  exposes  {nouveau-nes^  nouveau-venus) . — ^Importance 
numerique,  importance  economique,  mode  d'existence,  repartition 
geographique.     Etude  des  conditions  de  resistance  a  I'infection. 

Question  des  reinfections  des  anciens  paludeens  gueris. 

Ces  donnees  prealables  sont  figurees  sur  des  cartes  geographiques, 
dans  les  tableaux,  des  diagrammes  et  des  schemas.  Ainsi  se  constitue 
Texploration  methodique  du  champ  d'activite  et  sont  fixes  les  points 
de  comparaison  qui  serviront  a  revaluation  des  resultats  de  la  cam- 
pagne antipaludique. 

Apres  I'etude  preliminaire  du  paludisme  local,  on  passe  a  la  mise 
en  pratique  des  mesures  prophylactiques  dont  le  principe  se  resume 
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dans  cette  double  proposition:  Empecher   le  moustique   d'infecter 
riiomme;  empecher  I'homme  d'infecter  le  moustique. 

Suivant  qu'on  envisage  la  question  sous  I'une  ou  I'autre  face,  on 
aboutit  a  des  procedes  antipaludiques  tres  varies  que  Ton  pent  classer 
ainsi: 

A)  Eloignement  des  gites. — Choix  de  I'habitation  ou  du  campe- 
ment  sur  une  hauteur,  a  bonne  distance  des  collections  d'eau,  des 
bords  d'etangs  ou  de  riviere. 

B)  Eloignement  dm  reservoir  de  virus. — Choix  de  I'habitation  ou 
du  campement  a  bonne  distance  des  agglomerations  d'anciens  infec- 
tes.  principalement  des  indigenes. 

C)  Grandes  mesures  antilarv aires. — Ce  sont  celles  qui  relevent 
de  I'art  de  I'ingenieur  (hydraulique  agricole,  etc.). 

D)  Petites  mesures  antilarvaires. — Ce  sont  celles  qui,  a  tres  peu  de 
frais,  et  avec  une  main  d'ceuvre  tres  restreinte,  s'attaquent  directe- 
ment  aux  gites  pour  les  maintenir  indemnes  de  larves. 

Les  petites  mesures  antilarvaires  sont:  D'ordre  biologique  (faucar- 
dement  des  herbes,  petrolage  des  surfaces  d'eau.  introduction  de  pois- 
sons  etc.)  ;  d'ordre  mecanique  (comblement  des  mares,  leur  bloquage, 
leur  vidage,  leur  drainage).  Une  mesure  excellente  que  nous  appli- 
quons  en  Algerie  dans  les  gites  si  frequents  formes  par  les  canaux 
d'irrigation,  ou  d'ecoulement  des  fontaines,  consiste  a  assurer  I'inter- 
mittence  de  I'arrivee  de  I'eau  dans  ces  gites.  Dans  I'intervalle  de  deux 
arrivees  d'eau,  intervalle  qui  doit  etre  inferieur  a  la  duree  moyenne  de 
la  vie  larvaire  in  loco,  le  gite  se  desseche  et  les  larves  meurent.  Pour 
an'iver  a  ce  but,  il  suffit  d'avoir  deux  canalisations  qui  fonctionnent 
tour  a  tour ;  une  vanne  a  baisser  ou  a  lever  chaque  semaine.  On  peut 
arriver  au  meme  resultat  en  deversant  alternativement  toutes  les 
semaines  une  eau  d'ecoulement  de  part  et  d'autre  de  son  canal,  par  le 
moyen  de  barrages  de  derivation  provisoires.  De  cette  fagon  le  lit  du 
canal  en  aval  est  toujours  a  sec  et  les  mares  produites  se  dessechent 
chaque  semaine.  En  resume,  I'intermittence  de  I'arrivee  d'eau  dans 
les  gites  peut  etre  assuree,  soit  par  les  doubles  canaux,  soit  par  les 
barrages  alternatifs. 

'Ei) Mesures  de  destruction  des  adultes. — Trous-pieges ;  nasses; 
anhydride  sulfureux ;  poudre  de  pyretre. 

F)  Quiiiinisation  preventive  (petites  doses  journalieres,  ou  grosses 
doses  a  intervalles  de  plusieurs  jours). 

G)  Quininisation  curative  ( trait ement  des  acces,  puis  quininisa- 
tion  continue  par  petites  doses  journalieres  ou  par  fortes  doses  a  in- 
tervalles de  plusieurs  jours) . 

H)  Defense  mecanique  individuelle  (moustiquaire  de  lit). 
I)  Defense  mecanique  collective  (grillage  de  toutes  les  ouvertures 
des  habitations). 


538     SECTION  VIII ;  militaky,  naval,  and  tropical  hygiene. 


Parmi  toutes  ces  techniques,  les  preferences  des  malariologues  vont 
a  celles  que  permettent  les  conditions  du  milieu  oii  ils  agissent. 

Autrefois  les  grandes  mesures  antilarvaires  (C)  etaient  conside- 
rees  comme  les  plus  efficaces,  et  pendant  longtemps  on  a  applique  la 
meme  expression  d'assainissement  d'une  region  a  son  assainissement 
agricole  et  a  son  assainissement  antipaludique.    On  voit  aujourd'hui 
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que  I'amelioration  agricole  d'une  terre  par  les  drainages,  les  canaux  de 
dessechement  et  toutes  les  ceuvres  d'hydraulique  n'ont  pas  d'effet 
direct  sur  le  paludisme.  Les  canaux  de  dessechement  sont  des  gites 
comme  les  marais  qu'ils  remplacent,  mais  ce  sont  des  gites  reduits  et 
plus  accessibles.  D'autre  part  la  culture  agit  indirectement  contre  le 
paludisme  par  la  mise  en  valeur  des  sols  improductifs,  car  I'enrichis- 
sement  des  populations  leur  donne  le  gout  du  bien-etre,  dans  I'habi- 
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tation,  dans  I'alimentation  et  dans  le  vetement,  et  leur  resistance  aux 
maladies  s'en  trouve  accrue. 

A  I'heure  actiielle  deux  tendances  se  font  jour  parmi  les  malario- 
logues : 

Les  uns,  a  la  suite  de  R.  Ross,  preconisent  surtout  I'emploi  des 
petites  mesures  antilarvaires  (D)  ;  les  autres,  au  premier  rang  des- 

A00% 


quels  figure  A.  Celli,  preferent  la  quininisation  preventive  (F). 
Nous  sera-t-il  permis  de  rappeler  a  ce  sujet  le  role  de  Maillot,  qui, 
par  ses  recherches  en  Algerie,  apprit  des  1836  aux  medecins  a  se  servir 
de  la  quinine? 

Depuis  10  ans,  nous  avons  experimente  les  differents  precedes  de 
la  lutte  antipaludique  dans  toutes  les  regions  algeriennes  et  dans  tous 
les  milieux.     En  particulier  nous  avons  organise  et  surveille  de  pres 
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dans  chaque  departement  algerien  im  "  champ  de  demonstration  "  ou 
nous  eprouvons  la  valeur  des  methodes  et  en  precisons  les  modes 
d'application,  pour  I'enseignement  des  colons. 

Dans  les  champs  de  demonstration  (village  de  Montebello  pour  le 
Departement  d'Alger,  village  de  Tourville  pour  le  Departement 
d'Oran,  village  de  Mondovi  pour  le  Departement  de  Constantine) 
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sont  appliquees  les  petites  mesures  antilarvaires  (D)  et  la  quinini-* 
sation  (F,  G) .  De  plus,  un  certain  nombre  de  fonctionnaires  prohtent 
de  la  protection  mecanique  des  ouvertures  de  leurs  logements  (I). 

Les  tableaux  ci- joints  montrent  I'effet  de  ces  mesures.  soit  sur  la 
morbidite  des  sujets  exposes  (pour  Montebello  et  Tourville),  soit  sur 
I'index  endemique  (pour  Mondovi). 
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Nous  aboutissons  aux  conclusions  suivantes : 

I.  Vn  farticulier  isole  se  protege  par  la  quininisation  journaliere 
preventive  (F)  (20  ou  40  centigrammes  de  quinine),  par  la  mousti- 
quaire  de  lit  (H),  et  en  evitant  le  voisinage  du  reservoir  de  virus 
(anciens  infectes-indigenes  principalement)  (B)  et  des  gites  a 
Anophelines  (A). 
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II.  Une  collectivite  (famille,  administration,  etc.)  se  protege  par 
la  quininisation  journaliere  preventive  (F)  ;  par  la  defense  mecanique 
collective  (I)  ;  (grillages  aux  portes,  fenetres  et  cheminees)  ;  par  le 
choix  de  I'habitation  loin  du  reservoir  de  virus  (B)  et  des  gites  (A)  ; 
par  les  petites  mesures  antilarvaires  (D). 

III.  Vaction  de  VEtat  doit  avoir  pour  but  I'amendement  du  reser- 
voir de  virus,  constitue  surtout  par  les  indigenes. 
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Leur  qiiininisation  journaliere  a  petites  doses  agit  curativement 
(G)  et  prevent ivement  (F).  Pour  etre  efficace  cette  quininisation 
doit  etre  confiee  a  des  agents  siirs,  places  sous  le  controle  dii  medecin. 
et  qui  font  absorber  la  quinine  devant  eux.  En  Algerie,  le  Gouverne- 
ment.  par  une  entente  avec  les  pharmaciens,  a  pu  assurer  la  diffusion, 


a  bas  prix,  du  bichlorhydrate  de  quinine  en  dragees  (20  centigrammes 
de  bichlorhydrate  dans  30  centigrammes  de  sucre).  Ces  dragees  sont 
distribuees  gratuitement  aux  personnes  participant  aux  campagnes 
antipaludiques. 

II  est  bon  de  joindre  a  la  quininisation  curative  et  preventive  les 
petites  mesures  antilarvaires  (D).    De  cette  fagon,  en  meme  temps 
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que  Ton  diminue  le  nombre  des  germes  sexues  du  sang  peripherique, 
"  source  de  la  contamination,"  on  diminue  le  nombre  des  moustiques, 
"  vecteurs  de  la  contamination." 

Les  petites  mesures  antilarvaires  ont  pour  effet  de  desinf ester  pro- 
visoirement  une  region  tres  localisee  ou  se  trouvent  anciens  infect^s 
et  sujets  indemnes,  pour  que  le  voisinage  des  premiers  ne  soit  pas 
nuisible  aux  seconds  et  que  ces  anciens  infectes  aient  le  temps  de 
guerir  par  I'amelioration  du  bien-etre  general  et  la  cure  quinique. 

L'eloignement  des  gites  (A)  peut  etre  la  methode  de  choix  dans 
certains  cas:  au  Sahara  constantinois  plusieurs  bourgs  de  quelques 
milliers  d'habitants  chacun  sont  infectes  par  le  voisinage  de  ma- 
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recages  formes  par  des  puits  artesiens ;  les  autorites  font  evacuer  ces 
bourgs  et  les  rebatissent  a  bonne  distance  des  palmeraies.  (Voir  les 
photographies  ci-jointes.) 

Les  grands  travaux  de  dessechement  (C)  qui  sont  une  necessite 
pour  I'agriculture,  ne  sont  utiles  a  I'antipaludisme  qu'indirectement. 
et  quand  ils  sont  completes  par  les  autres  mesures. 

L'Etat  doit  non  seulement  reduire  progressivement  le  reservoir  de 
virus  par  la  quininisation  et  les  mesures  antilarvaires,  et  choisir 
judicieusement  I'emplacement  des  centres  de  peuplement,  il  doit  aussi 
faire  I'education  du  public,  et  enseigner  I'hygiene  antipaludique, 
surtout  a  I'Ecole. 


BECENT  PROGRESS  IN  ANTIMALARIA  WORK,  WITH  SPECIAL  REF- 
ERENCE TO  ANOPHELES  FLIGHT  AS  STUDIED  ON  THE  ISTHMUS 
OF  PANAMA. 

J.   A.    Le  Pkince.    C.    E.,   a.    M..    Chief   Sanitary    Inspector,   Isthmian   Canal 

Commission. 

It  is  generally  believed  that  certain  species  of  Culicida?  travel  with 
a  light  breeze  for  long  distances.  Probably  it  is  this  fact  that  has 
given  the  impression  that  all  mosquitoes,  including  anophelines,  are 
blown  by  or  travel  with  the  wind. 

In  antimalaria  work  it  is  essential  to  find  out,  as  far  as  possible, 
•what  local  species  of  anophelines  transmit  malaria  and  then  eradicate 
or  control  the  propagation  areas  of  those  species  that  are  within  flight 
range  of  the  area  to  be  protected. 

If  anophelines  are  blown  by  or  travel  with  light  winds,  it  would 
evidently  be  necessary  to  do  more  control  work  on  the  windward 
side  of  a  settlement  than  on  the  leeward  side.  Comparatively  little 
work  would  be  necessary  on  the  leeward  side  if  the  prevailing  wind 
were  more  or  less  continuous.  This  matter  is  very  important,  and 
the  time  has  now  arrived  when  antimalaria  work  should  not  be 
carried  on  without  careful  study  of  the  species  that  convey  malaria ; 
especially  with  regard  to  the  distances  and  direction  in  which  they 
travel. 

On  the  Isthmus  of  Panama  most  of  our  malaria  is  transmitted  by 
Anopheles  aHimanus^  and  it  is  concerning  the  flight  of  this  species 
that  we  have  been  most  interested.  The  subject  has  been  studied  for 
a  long  time  at  the  settlements  of  Ancon,  Corozal,  and  Miraflores. 
Ancon  is  adjacent  to  the  city  of  Panama,  while  Corozal  and  Mira- 
flores are  about  three  and  six  miles,  respectively,  to  the  northward. 
The  laborers'  camps  at  the  three  localities  are  less  than  fifty  feet 
above  tide  level. 

Several  years  ago  Avhen  the  mosquito-control  work  was  already 
well  advanced,  it  was  noted  that  anophelines  were  not  as  numerous 
at  the  laborers'  camp  at  Ancon  as  at  other  stations,  although  there 
was  a  large  swampy  area  to  the  north  of  it  that  contained  anopheline 
larvae.  The  prevailing  winds  on  the  Isthmus  are  fairly  continuous 
and  blow  from  north  to  south.  It  was  not  understood  why  anophe- 
lines did  not  come  with  light  breezes  from  the  swamp  referred  to. 
This  condition  of  affairs  continued,  and  was  an  incentive  to  further 
observation  and  investigation. 

Corozal  camp  is  located  about  midway  between  Ancon  and  Mira- 
flores. To  the  north  of  the  camp  is  a  nearby  swampy  area  of  large 
extent,  while  to  the  south  and  a  little  over  a  mile  distant  is  another 
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extensive  anopheline-producing  swampy  area.  During  the  dry  sea- 
son of  1911  there  were  no  anopheles  production  areas  within  one  mile 
to  the  south  of  Corozal.  and  antimalarial  operations  were  concen- 
trated at  the  swamp  to  the  north.  In  spite  of  the  work  done,  many 
thousand  anophelines  appeared  each  week  at  Corozal,  and  from  one  to 
two  thousand  were  caught  in  one  building.  As  the  result  of  the  work 
on  the  windward  side  was  a  failure,  an  extra  brigade  of  laborers  and 
oilers  was  put  to  work  in  the  swamp  more  than  a  mile  to  the  south 
of  Corozal  (to  the  leeward).  As  soon  as  that  area  was  under  control 
the  anophelines  at  Corozal  practically  disappeared. 

This  area  has  since  been  kept  under  control  and  no  large  influx 
of  anopheles  has  reoccurred  at  Corozal.  except  with  a  change  of 
wind.  It  was  thought  advisable  to  determine  what  effect  the 
swampy  area  to  the  north  (windward)  of  Corozal  had  on  the  number 
of  anophelines  at  Corozal.  We  therefore  stopped  all  oiling  and 
other  control  measures  beyond  a  distance  2,500  feet  north  of  Corozal 
camp.  Although  millions  of  anophelines  larvoe  and  pupae  soon  ap- 
peared in  the  swamp  to  the  north,  the  number  of  adult  anophelines 
that  reached  the  camp  at  Corozal  decreased.  It  seemed  quite  evident 
that  there  was  very  little  flight  in  the  direction  of  the  wind  toward 
Corozal.  During  November,  1911,  when  the  wind  blew  from  south 
to  north,  the  anopheline  catch  at  Corozal  at  once  increased.  At  that 
time  there  was  no  important  production  area  to  the  south  of  Corozal. 
It  would  appear  therefore  that  here  are  two  cases  in  which  anophe- 
lines do  not  fly  with  the  wind  and  two  cases  in  which  they  fly  against 
the  wind. 

To  attain  more  accurate  data,  other  matters  were  considered. 
The  number  of  electric  lights  at  Corozal  was  increased  and  then 
decreased,  but  this  had  no  apparent  effect  on  the  number  of  adult 
anophelines  reaching  the  buildings.  No  anophelines  occur  in  empty 
houses.  It  would  therefore  seem  possible  that  some  species  of  anoph- 
elines are  attracted  by  scent ;  and  this  may  be  one  of  the  reasons  for 
the  flight  of  some  anophelines  against  the  prevailing  wind  direc- 
tion. An  anemometer  was  installed  near  the  camp,  and  observa- 
tions indicated  that  when  the  wind  velocity  was  less  than  four  miles  a 
considerable  influx  of  Anopheles  albimanus  occurred,  and  that  the 
numbers  diminished  rapidly  as  the  wind  velocit}'^  increased  above 
that  rate. 

From  Corozal  to  Miraflores  there  is  a  large  flat  area  which  has 
been  flooded  during  the  past  few  years,  and  the  number  of  ano- 
phelines caught  at  Miraflores  has  increased  since  this  topographical 
change  occurred.  This  new  propagation  area  affects  Miraflores, 
which  is  on  the  windward  side,  but  does  not  apparentlj'^  affect 
Corozal  unless  the  wind  blows  south  to  north. 
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When  anopheline  pupae  become  very  numerous  in  this  large  area, 
the  catch  at  Miraflores  increases  rapidly,  while  the  catch  at  Corozal 
remains  relatively  small.  There  seems  to  be  sufficient  evidence 
that  the  A.  albimanus  travel  against  a  four-mile  breeze  for  distances 
of  a  mile.  It  is  possible  that  this  is  not  the  limit  of  distance.  Ob- 
servation indicates  that  they  do  not  fly  so  far  in  the  direction  of  the 
wind.  It  is  not  yet  known  just  how  much  flight  there  is  at  an  angle 
to  and  with  the  prevailing  wind  direction. 

It  is  thought  that  other  species  of  isthmian  anophelines  do  not 
travel  as  far  as  the  A.  albiinanus.  They  do  not  occur  at  settlements 
located  nearer  to  their  propagation  areas  than  to  the  A.  albimanus 
production  area.  Also  when  anopheline  larvae  of  several  species 
occur  in  large  numbers  in  an  area  far  distant  and  to  the  leeward  of  a 
settlement  the  adult  A.  albimanus  appear  in  the  houses  in  large 
numbers,  while  the  adults  of  other  species  are  relativelj''  scarce. 

The  information  above  outlined  has  been  of  practical  and  finan- 
cial value,  as  it  is  now  possible  to  achieve  more  prompt  and  lasting 
results  for  a  fixed  amount  of  allowable  expenditure,  and  to  neglect 
antianopheline  work  in  areas  that  seem  to  be  a  menace,  but  which  in 
reality  produce  few  or  no  anophelines  that  will  affect  the  camp  under 
consideration. 

It  will  be  of  interest  to  obtain  more  accurate  data  concerning  tlie 
flight  habits  of  other  malaria-conveying  species  of  anophelines,  and 
undoubtedly  the  necessary  investigations  will  be  made.  It  now  ap- 
pears that  nearly  all  of  the  malaria  in  the  zone  is  caused  by  the  A. 
albimanus.  It  would  be  most  desirable  to  determine  how  far  it 
will  travel  in  the  direct  line  of  wind,  in  a  diagonal  direction  with 
the  wind,  and  also  diagonally  against  it,  so  that  the  approximate 
area  where  control  work  should  be  done  can  be  more  or  less  definitely 
determined  in  any  district  before  an  antimalaria  campaign  is  started. 
It  would  not  be  satisfactoi-y  to  determine  the  maximum  length  of 
flight  and  use  that  as  a  radius  of  a  circle  in  which  antimalaria  work 
should  be  accomplished.  Even  if  sufficient  funds  were  available  to 
obtain  desired  results  in  such  an  area,  they  would  be  improperly  used, 
for  a  great  part  of  the  work  would  be  of  little  value. 

More  extensive  study  of  habits  of  anophelines  is  essential  to  as- 
certain the  area  in  which  they  operate.  Such  experimental  work 
is  now  being  accomplished  in  the  Canal  Zone  by  means  of  ano- 
pheline traps,  tents,  etc.,  and  data  that  will  be  of  practical  value  in 
antimalaria  campaigns  in  the  tropics  is  now  being  obtained. 


A    NATIONAL    COMMISSION    FOR    THE    STUDY    AND    PREVENTION 

OF    MALARIA. 

Chables  F.  Ckaig.  ]\I.  D.,  Captain,  Medical  Corps,  United  States  Army. 

It  is  my  purpose  in  this  short  paper  to  bring  to  the  attention  of 
the  section  the  value  of  a  national  commission  for  the  study  and 
prevention  of  malaria  in  the  restriction  of  the  disease.  It  is  a  well- 
known  fact  that  no  matter  how  great  our  knowledge  is  regarding 
the  etiology  of  disease  and  how  earnest  we  may  be  in  our  efforts  to 
restrict  the  same,  we  are  often  rendered  helpless  because  of  the 
ignorance  of  the  public  and  of  lack  of  organization  among  our- 
selves. But  little  can  be  accomplished  by  any  one  individual,  but  if 
a  number  of  enthusiastic  and  properly  trained  individuals  be  asso- 
ciated in  the  study  and  prevention  of  a  disease,  and  if,  moreover, 
they  be  supported  by  the  National  Government,  a  great  deal  may 
be  accomplished,  and  in  the  case  of  infections  like  malaria  a  nation 
may  be  practically  freed  from  the  disease  with  comparative  ease. 

The  most  striking  example  of  the  great  value  of  a  national  com- 
mission for  the  study  of  malaria  is  that  furnished  by  the  Italian 
Society  for  the  Study  of  Malaria  and  what  it  has  accomplished  in 
the  restriction  of  the  disease  in  Italy.  This  society  has  conducted 
a  campaign  against  these  infections  so  successfully  that  immense 
areas  have  been  rendered  habitable  that  were  formerly  so  dangerous 
that  no  one  could  live  in  them,  and  has  reduced  the  number  of  deaths 
from  malaria  in  Italy  from  16,000  annually  to  less  than  4,000.  The 
society  has  kejDt  a  large  force  in  the  field  studying  the  endemic 
centers  of  the  disease,  devising  the  best  methods  of  prophylaxis  for 
each  locality,  discovering  and  properly  treating  the  latent  infections, 
and  instructing  the  people  regarding  the  treatment  and  prophylaxis 
of  malarial  infection.  In  fact,  it  may  probably  be  truthfuUj^  stated 
that  in  all  Italy  there  is  no  one  so  ignorant  as  to  doubt  the  eflSciency 
of  the  methods  instituted  by  the  society  for  the  suppression  of  the 
disease  or  who  does  not  know  why  they  were  instituted  and  how 
they  are  proving  successful. 

Wherever  organized  effort  has  been  made  to  prevent  malarial  dis- 
ease it  has  met  with  a  greater  or  lesser  measure  of  success,  the  suc- 
cess generally  being  proportionate  to  the  efficiency  of  the  organiza- 
tion. Such  instances  as  the  success  attending  malarial  restriction 
upon  the  Isthmus  of  Panama,  in  our  Army  posts  in  the  Philippines, 
in  the  British  cantomnents  in  India,  and  elsewhere  are  familiar  to 
all  of  us,  but  the  significant  fact  has  sometimes  been  overlooked 
that  the  greatest  measure  of  success  has  always  followed  operations 
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supported  by  the  Government  concerned,  and  that  where  the  meas- 
ures have  depended  upon  local  interests,  though  successful  for  a 
■while,  almost  invariably  the  expense  has  proven  too  great  or  interest 
has  gradually  declined  and  eventually  the  malarial  infections  have 
conquered. 

It  is  for  this  reason  that  I  believe  that  it  is  only  when  our  prophy- 
lactic measures  are  instituted  and  supported  by  the  National  Govern- 
ment that  the}'  will  meet  with  the  fullest  measure  of  success.  In  our 
own  country  it  is  well  known  that  malarial  disease  constitutes  one  of 
the  greatest  barriers  to  the  prosperity  of  the  Southern  States,  espe- 
cially those  bordering  upon  the  Gulf  of  Mexico  and  in  the  Mississippi 
Valley.  In  these  regions  there  occur  annually  thousands  of  cases  of 
malaria,  a  very  considerable  proportion  of  which  are  of  pernicious 
type.  Many  localities  are  practically  uninhabitable  because  of  these 
infections,  while  in  others  the  inhabitants  lead  a  miserable  existence, 
continually  hampered  in  their  work  by  recurring  attacks  of  fever, 
and  rendered  weak  and  inefficient  by  the  constant  presence  in  their 
blood  of  the  malarial  plasmodia.  Despite  the  known  prevalence  of 
malarial  infections  and  their  effect  upon  the  population,  but  little 
has  been  done  in  the  South  in  the  way  of  an  organized  attack  upon 
the  disease.  Prophylactic  measures  have  been  largely  of  local  char- 
acter and  sporadic  in  nature,  and  it  may  be  said  with  truth  that,  until 
very  recently,  the  South  had  accomplished  practically  nothing  in  the 
prophylaxis  of  a  disease  of  far  greater  importance  than  hookwonn 
disease,  about  which  so  much  has  been  written  and  against  which  so 
successful  a  campaign  has  been  waged  by  the  Rockefeller  Commission. 

The  great  economic  importance  of  malaria  can  not  be  overestimated. 
A  people  suffering  from  earliest  infancy  from  malarial  disease  can 
never  be  as  productive,  either  mentally  or  physically,  as  a  people  free 
from  such  infections,  other  things  being  equal.  A  survey  of  the  most 
malarial  regions  of  the  world  amply  demonstrates  this  fact.  Occupa- 
tions requiring  strength  and  endurance,  such  as  agriculture  and 
mining,  can  not  be  efficiently  prosecuted  by  a  people  whose  physical 
vigor  is  sapped  by  frequent  attacks  of  malarial  fever,  while  the 
peculiar  localization  of  the  malarial  plasmodia  in  the  capillaries  of 
the  brain,  so  frequently  observed^  furnishes  an  anatomical  reason  for 
the  lack  of  initiative  and  ambition  in  the  victims  of  this  insidious 
disease.  For  these  reasons  the  prophylaxis  of  the  malarial  fevers 
becomes  an  economic  duty,  and  no  State  or  municipality  can  lose 
financially  by  adopting  the  proper  methods  for  the  eradication  of  the 
disease. 

Realizing  this  fact,  the  Southern  Medical  Association,  at  its  last 
annual  meeting,  appointed  a  commission  for  the  study  and  prevention 
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of  malaria  in  the  South,  and  it  is  hoped  that  much  may  be  accom- 
plished by  this  commission  in  the  prevention  of  the  disease.  How- 
ever, the  South  is  not  the  only  portion  of  the  United  States  that 
suffers  severely  from  malaria,  for  many  States  of  the  West  and  Mid- 
dle West  contain  endemic  centers,  so  that  the  prophylaxis  of  malaria 
is  really  a  national  question  and  should  receive  national  support. 

The  functions  of  a  national  commission  for  the  study  and  pre- 
vention of  malaria  should  consist  in  the  education  of  the  public 
concerning  the  disease;  the  discovery  and  treatment  of  latent  infec- 
tions in  the  endemic  centers  of  the  disease;  the  investigation  of  the 
fevers  in  malarial  localities  with  a  view  to  determining  the  propor- 
tion actually  due  to  malaria ;  and  the  careful  study  of  each  endemic 
center  in  order  to  determine  what  method  or  methods  of  prophjdaxis 
could  be  most  economically  and  successfully  employed.  In  this  way 
a  malarial  survey  of  the  infected  areas  could  be  secured  and  an 
intelligent  effort  could  then  be  made  to  eradicate  the  disease.  At 
the  present  time  the  greatest  confusion  exists  regarding  the  exact 
nature  of  the  i:>revalent  fevers  of  many  localities  in  the  United  States, 
and  if  nothing  more  were  accomplished  by  a  malarial  commission 
than  the  scientific  classification  of  these  fevers  a  great  good  would 
have  been  accomplished  and  the  existence  of  the  commission  amply 
justified. 

Wliat  I  have  just  said  regarding  the  value  of  a  national  commis- 
sion for  the  study  and  prevention  of  malaria  in  the  United  States  is 
applicable  to  every  nation  in  which  the  malarial  infections  are  so 
prevalent  as  to  constitute  a  serious  obstacle  to  its  progress,  and  I 
can  not  but  believe  that  in  such  a  commission  we  have  one  of  the 
most  valuable  aids  in  the  restriction  of  these  infections.  Especially 
do  I  hope  that  before  long  the  excellent  example  of  the  Southern 
Medical  Association  in  appointing  a  commission  for  the  study  and 
prevention  of  malaria  in  the  South  will  be  followed  by  the  National 
Government,  and  that  we  will  eventually  have  a  national  commission 
for  the  study  of  the  disease  in  the  United  States.  Italy  has  pointed 
out  to  the  world  the  proper  legislative  control  of  this  disease,  which 
for  centuries  had  rendered  her  lands  barren  and  destroyed  htmdreds 
of  thousands  of  her  inhabitants,  and  the  enforcement  of  similar 
prophylactic  measures  in  this  country  will  be  followed  by  equally 
successful  results. 
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DISCUSSION. 

Dr.  A.  J.  Orenstein,  Canal  Zone:  Quinine  prophylaxis  is  not  con- 
sidered of  great  importance  in  the  antimalaria  campaign  in  the  Canal 
Zone.  Most  of  our  dependence  is  placed  on  drainage.  Drainage  to 
be  effective  must  be  carefully  planned — it  must  drain. 

The  anoiDhelina?  on  the  Isthmus  of  Panama  breed  especially  in 
stagnant  water.  The  breeding  in  running  water  is  inversely  pro- 
portional to  the  velocity  of  the  streams.  Pockets  in  streams  are  fre- 
quently breeding  places  of  anophelinae. 

Considerable  has  been  said  by  observers  who  have  not  been  con- 
nected with  the  work  in  Panama,  about  the  importance  placed  on 
clearing  and  grass  cutting  in  Panama.  Clearing  is  considered  of 
secondary  importance  to  drainage.  We  clear  in  Panama  (1)  to  re- 
move shelter  for  the  larvae  and  pupae  of  mosquitoes;  (2)  to  hasten 
evaporation;  (3)  to  expose  breeding  places  to  view;  (4)  to  remove 
shelter  for  imagos;  (5)  to  discourage  the  throwing  of  tin  cans,  etc., 
into  the  vegetation  near  dwellings,  in  which  mosquitoes  will  breed; 
and  (6)  to  prevent  the  breaking  up  of  oil  films  by  the  vegetation 
projecting  through  the  film. 

In  Panama  dependence  in  the  antimalaria  campaign  is  placed 
primarily  on  properly  installed  drainage. 

Col.  L.  M.  IVIaus  stated  that  in  warm  and  tropical  climates  the 
chill  was  rarely  associated  with  malarial  fever.  Thousands  of  people 
in  such  climates  suffer  for  years  with  chronic  malaria  and  when 
transported  to  cold  climates  have  chills  at  once.  Col.  Maus  states 
that  barrack  screening  and  bed  nets  are  essential  in  military  life — 
nets  should  form  a  part  of  every  soldier's  kit.  Col.  Maus  experi- 
mented on  different  sizes  of  mesh,  and  found  out  by  a  series  of  traps 
baited  with  raw  bananas  that  the  anopheles  and  stegomyia  could  pass 
through  the  16  mesh  to  the  inch,  but  could  not  pass  through  18  mesh 
to  the  inch. 

Dr.  Olpp.  Tiibingen:  It  has  been  stated  by  the  first  speaker,  if  I 
am  right,  that  the  question  has  never  been  studied,  how  quinine  is 
digested.  Now.  just  allow  me  to  tell  you  that  this  question  has  been 
thoroughly  treated  since  1908  by  Giemsa,  von  Prowazek,  and  Werner, 
of  the  Hamburg  School,  and  by  Plehn  at  Berlin.  Nearly  at  every 
meeting  of  the  German  Society  of  Tropical  Medicine  something  has 
been  published  about  this  question. 

Col.  V.  Havard,  United  States  Army:  Prof.  Celli's  paper,  as  would 
be  expected,  presents  many  points  of  great  interest.  I  am  especially 
.struck  by  the  large  amount  of  quinine  used  in  Italy  year  after  year, 
distributed  gratuitously  by  the  Government.  Of  the  efficacy  of  qui- 
nine as  a  prophylactic  there  is  no  question,  but  after  all,  it  does  not 
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strike  at  the  root  of  the  problem.  Quinine  is  only  a  temporary  meas- 
ure, a  makeshift  as  it  were.  The  cause  of  the  evil  is  the  anopheles 
mosquito,  and  its  extermination  should  be  the  chief  aim  of  our  efforts 
against  malaria.  I  speak  with  some  personal  knowledge  of  the  sub- 
ject. I  came  from  a  town  on  the  Connecticut  shore  which  until  this 
year  had  always  been  plagued  with  the  mosquito  nuisance.  This  sea- 
son over  1,000  acres  of  swamps  were  drained  and  all  breeding  places 
abolished,  with  the  startling  result  that  for  the  first  time  in  the 
memory  of  the  oldest  inhabitant  the  people  of  the  town  are  now  able 
to  enjoy  their  porches  in  perfect  comfort  at  any  time  of  the  day  and 
night.  If  drainage  is  so  efficacious  with  the  salt-water  mosquito 
{Culex  solicitans)  why  should  it  not  be  equally  so  with  the  anopheles? 
We  know  that  the  Italian  Government  has  done  extensive  drainage 
work;  it  would  be  interesting  to  know  the  nature  of  it  and  to  what 
extent  it  has  been  successful  in  eliminating  the  anopheles. 

Mr.  Frederick  Knab:  We  can  not  question  the  splendid  results 
obtained  by  Prof.  Celli  in  Italy.  But  what  is  true  of  one  locality  is 
not  necessarily  true  of  another.  In  Brazil  it  has  been  found  impos- 
sible to  control  malaria  through  quinine.  This  was  true  on  the 
River  Xerem,  in  southern  Brazil,  when  the  administration  of  quinine 
was  carried  through  in  the  most  energetic  manner  with  the  largest 
possible  doses.  Even  now  striking  results  were  obtained  recently 
on  the  upper  Madeira  and  the  results  of  the  Brazilians  there  has  been 
confirmed  by  German  investigators. 

Prof.  Creightox  Wellman,  New  Orleans:  I  wish  to  deprecate  the 
idea,  which  seems  to  obtain  in  the  minds  of  some  members  of  this 
section,  that  quinine  prophylaxis  is  of  little  or  no  value.  While  it 
is  true  destruction  of  all  anopheline  breeding  places  would  be  the 
ideal,  yet  all  who  have  studied  malaria  in  the  Tropics  know  that 
this  is  too  often  impossible  or  of  prohibitive  cost.  My  own  experi- 
ence in  the  Tropics,  extending  over  a  number  of  years,  coincides  with 
those  observers  who  consider  quinine  prophylaxis  to  be  a  most  valu- 
able and  vital  asset  in  the  control  of  malaria.  In  my  opinion,  the 
summing  up  of  the  relative  value  of  quinine  prophylaxis  is  most 
fairly  and  forcibly  summed  up  in  the  published  writings  of  Craig, 
who  considers  that  when  anopheles  breeding  places  can  not  be  de- 
stroyed the  systematic  administration  of  quinine,  with  screening  of 
houses  and  the  proper  use  of  mosquito  nets,  is  and  must  long  remain 
of  the  greatest  value  as  an  antimalarial  measure. 

Regarding  the  suggestion  in  Capt.  Craig's  paper,  I  consider  that 
the  action  of  the  Southern  Medical  Association  in  establishing  a 
commission  for  the  study  and  prevention  of  malaria  should  pave 
the  way  for  a  national  commission  for  the  same  purpose.  The  action 
of  Italy  in  this  regard  is  a  matter  for  congratulation  and  emulation. 
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Dr.  Thayer,  Baltimore:  The  conditions  existing  in  ximerica  are 
discreditable  to  this  country.  In  the  important  studies  which  have 
been  made  in  late  years  of  hookworm  disease  we  have  forgotten  that, 
though  these  cases  represent  a  certain  proportion  of  what  we  roughly 
regarded  as  malaria,  there  remains  yet  in  many  parts  of  our  country 
a  mass  of  malaria  which  is  far  more  deadly  and  which  is,  as  yet, 
practically  unattacked. 

If  anything  has  come  out  of  this  discussion  it  is  that  there  is  no 
one  sovereign  method  of  prophylaxis  equally  applicable  to  all  lo- 
calities, in  all  climates,  and  under  all  Governments. 

The  first  step  in  any  properly  conducted  antimalarial  campaign 
mast  be  a  careful  determination  of  the  prevalence  of  the  disease  and 
a  study  of  the  general  and  local  conditions — geographical,  climatic, 
political. 

While  there  can  be  no  doubt  that  the  complete  eradication  of  the 
breeding  places  of  anophelines  is  the  ideal  prophylactic  method,  yet 
there  are  many  regions  in  which  such  methods  are,  to  say  the  least, 
temporarily  impracticable.  And  it  would  be  folly  to  deny  the  great 
efficacy,  under  such  circumstances,  of  personal  protection  and  of 
quinine  prophylaxis  as  carried  out  so  brilliantly  by  the  Italian  society 
under  the  lead  of  Prof.  Celli. 

It  is  important  that  the  question  of  malarial  prophylaxis  should 
be  taken  up  in  America  by  a  central  commission  supported  by  the 
Government  or  endowed. 

The  examples  offered  by  the  antimalaria  campaigns  in  other 
countries,  notably  in  Itah''.  in  Greece,  and  in  India  may  be  of  material 
help. 

It  would  seem  to  the  speaker  that  a  central  commission,  cooperating 
with  local  health  authorities,  might  gain  material  assistance  through 
the  organization  of  a  subsidiary  popular  society  for  the  study  and 
prevention  of  malaria,  with  branches  in  the  various  States. 

The  steps  which  have  already  been  taken  by  the  Southern  Medical 
Society  in  appointing  a  commission  to  investigate  the  general  subject 
of  malaria  in  the  Southern  States  is  a  step  in  the  right  direction. 

Capt.  Cpias.  F.  Craig,  Medical  Corps,  United  States  Army:  Re- 
garding quinine  prophylaxis  my  views  have  been  well  expressed  by 
Dr.  Wellman.  The  ideal  method  of  preventing  malaria  is  by 
mosquito  destruction,  but  in  many  localities  it  is  impossible  to  de- 
stroy the  breeding  places  of  mosquitoes  and  then  quinine  prophylaxis 
must  be  resorted  to  as  well  as  other  measures.  To  deny  that  quinine 
is  of  value  in  prophylaxis  is  to  also  claim  that  it  is  of  no  value  as  a 
specific   for  malaria.     If   the   drug  is   capable   of   destroying   the 
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Plasmodia  during  an  attack  of  the  disease  it  will  surely  be  capable  of 
destroying  them  when  introduced  by  the  mosquito.  Quinine  is  just 
as  much  of  a  specific  Avhen  used  as  a  prophylactic  as  when  used  as  a 
remedial  agent.  The  results  achieved  in  Italy  furnish  an  incontro- 
vertible argument  in  favor  of  quinine  prophylaxis. 

I  was  greatly  interested  in  the  facts  regarding  the  length  of  flight 
of  anopheles  mosquitoes  brought  out  in  Dr.  Le  Prince's  paper.  If  I 
remember  correctly  some  one  published  a  paper  from  the  Canal  Zone 
about  two  years  ago  in  which  it  wa^  claimed  that  these  mosquitoes 
could  not  fly  over  half  a  mile.  I  am  glad  to  learn  that  further  ob- 
servations have  proved  that  anopheles  can  fly  for  a  mile  against  the 
wind  and  probably  farther,  for  it  confirms  my  own  observations, 
previously  published,  and  which  have  been  contradicted  by  some 
writers.  These  observations  undoubtedly  show  that  the  anopheles 
possess  a  very  strong  sense  of  smell  and  it  is  probable  that,  if  the 
wind  be  favorable,  they  may  detect  the  presence  of  man  for  great 
distances,  and  by  either  interrupted  or  continuous  flight  finally  reach 
their  victim. 


THE  DISSEMINATION  AND  PEEVENTION  OF  YELLOW  FEVER. 

J.  H.  White,  United  States  Public  Health  Service,  New  Orleans,  La. 

In  order  to  avoid  possible  misunderstandings,  I  shall  not  enter  into 
any  argument  regarding  the  relative  merits  of  the  observations  of 
Beauperthuy  and  Knott  and  others,  but  no  discussion  of  this  subject 
would  be  fair  unless  it  embodied  the  credit  which  is  due  to  Carlos 
Finlej^  for  arraigning  the  stegomyia  as  the  guilty  party  in  the  dis- 
semination of  yellow  fever,  and  which  did  not  recall  the  wonderful 
clinical  observations  of  Carter  in  the  Mississippi  outbreak  of  1898, 
in  which  he  noted  the  remarkable  apparent  discrepancy  between  the 
incubative  periods  of  the  first  secondary  case  in  a  house  and  those 
following  it.  This  is  true,  because  the  notes  of  these  two  men  were 
the  most  important  factors  in  leading  the  United  States  commission, 
under  Reed,  to  pursue  the  proper  line  of  research  from  the  start. 

To  that  commission — Reed,  Carroll,  Lazear,  Agramonte — we  owe 
the  definite,  conclusive,  irrefrangible  proof  that  the  female  Stegomyia 
calopus  is  the  transmitter  of  yellow  fever  from  man  to  man ;  that  she 
receives  her  infection  during  the  first  three  days  of  the  man's  illness 
and  does  not  herself  become  dynamic  for  evil  short  of  10  or  12  days, 
and  the  further  proof  that  the  mosquito  is  the  sole  means  for  such 
transmission,  though  naturally  we  can  not  positively  say  that  some 
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other  of  this  genus  may  not  also  transmit  the  disease  until  all  have 
been  tried.  It  is  superfluous  to  recite  the  findings  of  this  commission, 
as  they  are  known  to  the  whole  world,  but  because  there  has  been 
some  little  inclination  shown  to  still  believe  in  the  transmission  of 
the  disease  by  fomites,  I  think  it  not  amiss  to  report  a  few  additional 
facts  coming  under  my  own  observation  and  bearing  on  this  phase  of 
the  matter. 

During  the  1905  epidemic  in  New  Orleans,  I  arranged  that  all  of 
our  prophylaxis,  without  exception,  should  be  based  upon  the  find- 
ings of  the  Reed  commission,  and,  pursuant  to  this  policy,  our  yellow 
fever  hospital  was  screened  at  every  opening  so  effectively  that  no 
mosquito  could  ever  effect  an  entrance.  Only  one  portal  was  pro- 
vided for  entrance  and  exit,  this  being  fitted  with  triple  doors,  two 
strong  electric  fans  blowing  outward  day  and  night,  and  a  boy  stand- 
ing in  the  vestibule  to  locate  and  destroy  any  chance  entrant. 

All  fomites — soiled  bed  linen  and  clothing  stained  with  vomitus, 
fecal  matter,  and  blood  from  over  200  patients  suffering  from  yellow 
fever — were  carried  without  any  disinfection  whatsoever  to  one  of 
the  benevolent  institutions  of  the  city  where  they  were  laundered, 
and  it  is  a  notable  fact  that  this  was  the  only  institution  in  the  city 
which  went  scot  free  from  yellow  fever  during  the  entire  epidemic 
of  1905. 

Our  hospital  was  manned  as  to  medical  staff,  nurses,  cooks,  waiters, 
scullions,  etc.,  with  absolute  disregard  for  the  question  of  immunity, 
and  no  member  of  the  personnel  became  infected,  save  one  young 
woman,  who  subsequently  confessed  that  she  had  violated  her  obliga- 
tions and  had  slept  one  night  outside  in  what  was  afterwards  proven 
beyond  a  doubt  to  be  an  infected  house. 

Patients  were  freely  permitted  to  be  seen  by  friends  and  relatives, 
and  more  than  once  whole  families  were  taken  into  the  hospital  and 
held  under  observation  while  one  of  their  number  was  sick  with 
yellow  fever  and  their  house  was  being  fumigated,  nor  was  there  the 
slightest  reason  to  suspect  that  any  infection  was  ever  transmitted 
in  this  wise. 

From  the  evidence  of  the  commission,  and  from  my  own  observa- 
tion in  connection  with  this  hospital  and  with  three  or  four  epi- 
demics, it  appears  to  me  that  there  is  no  logical  reason  to  believe  that 
there  is  any  other  means  of  transmission  save  through  the  female 
stegomyia  which  has  bitten  an  infected  person  during  the  first  72 
hours  of  his  fever. 

The  disease  presents  itself  in  what  has  been  arbitrarily  classified 
as  endemic  and  epidemic  form. 

The  endemic  existence  of  yellow  fever  depends  upon  two  factors — 
first,  the  constant  presence  of  mosquitoes  of  the  genus  stegomyia,  and, 
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second,  the  presence  of  a  constant  supply  of  nonimmune  material 
(people),  this  latter  factor  being  supplied  in  two  ways:  One  by 
population  large  enough  that  its  birth  rate  will  supply  the  non- 
immune material,  as  is  the  case  in  such  cities  as  Habana  or  Rio 
Janeiro ;  the  other  by  the  steady  incoming  to  a  smaller  town  of  people 
from  clean  back  country,  such  as  is  notably  the  case  in  places  like 
Cartagena,  where  the  Paesanos  bringing  togua  nuts,  are  constantly 
arriving,  resting  a  few  days,  and  going  home. 

Such  cities  as  Guayaquil  and  Vera  Cruz  may  supply  both 
conditions. 

The  Stegomyia  caloyus  is,  according  to  my  observation,  entirely 
a  domestic  mosquito,  and  while  I  would  not  for  a  moment  assert 
that  under  such  conditions  as  might  absolutely  annihilate  all  human 
habitation  near  by,  it  might  not  breed  in  natural  pools,  it  is  never- 
theless true  that,  as  matters  ordinarily  stand,  it  breeds  always  in 
artificial  water  containers,  such  as  cisterns,  barrels,  tubs,  buckets,. 
broken  bottles,  cans,  stagnant  drains  with  brick,  stone,  or  cement 
sides,  etc.  It  seems  to  instinctively  avoid  water  vehicles  having 
weeds  and  grass  around  their  margin,  and  I  remember  a  conversa- 
tion on  this  subject  with  H.  W.  Thomas,  of  Manaos,  in  which  I 
developed  the  fact  that  the  one  breeding  place  known  to  him  which 
was  not  deemed  artificial  really  fulfilled  artificial  conditions  in  that 
it  was  a  cleft  in  rock  and  entirely  free  from  vegetation. 

No  less  authority  than  Howard  states  that  the  stegomyia  gives 
evidence  in  its  method  of  attack  of  long  acquaintance  "with  man,  since 
it  always  attacks  from  the  rear  or  under  the  lower  edge  of  a  garment 
and  never  where  it  can  be  easily  slapped.  He  considers  it  almost  as 
much  domesticated  as  the  barnyard  fowl.  Everyone  has  probably 
confirmed  Dr.  Howard's  findings  in  that  respect,  and  also  with  re- 
gard to  its  habit  of  biting  at  twilight  after  it  has  once  become  ac- 
customed to  blood  feeding,  though  prior  to  that  time  it  is  not  so 
discriminating. 

In  1905  I  called  the  attention  of  Sir  Rupert  Boj^ce  to  the  domestic 
character  of  this  mosquito  and  found  him  distinctly  incredulous 
regarding  my  statement  that  I  had  never  found  a  mosquito  in  any 
save  artificial  w-ater  containers,  but  I  had  the  pleasure  some  months 
later  of  meeting  Dr.  Boyce  on  his  return  from  Central  America  and 
the  West  Indies,  where  he  had  verified  my  observations  to  the  fullest 
possible  extent,  failing  utterly  to  find  the  stegomyia  in  crab  holes 
and  other  likely  natural  pools. 

This  is  apropos,  in  connection  with  the  statement  of  J.  De  Goyon, 
in  Revue  Scientifique,  September  23,  1911,  where  he  says,  regarding 
French  West  African  work,  in  which  much  attention  was  paid  to- 
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crab  holes,  that  "  vast  numbers  of  crab  holes  all  along  the  coast  oflfer 
protection  to  the  mosquito,"  and  without  noticing  the  apparent  dis- 
crepancy and  almost  in  immediate  connection  says,  "  Le  Moal  hav- 
ing shown  that  the  mosquitoes  which  inhabit  crab  holes  were  prin- 
cipally Gatageiomyia  senegalensis  and  Uranotaenia  annulate^  He 
then  makes  this  significant  statement :  "  The  larva?  found  in  odd 
water  receptacles  nearly  exclusively  belonged  to  the  genus  stegomyia." 
He  calls  attention  to  the  danger  from  nonreported  cases  and  advises 
a  change  in  the  manner  of  house  construction,  gutters,  etc.  All  of 
his  observations  are  excellent,  but  it  is  strange  that  he  fails  to  note 
that  slipshod  wooden  gutters  furnish  excellent  breeding  places. 

K.  S.  Wise,  in  the  Annals  of  Tropical  Medicine  and  Hygiene  for 
December  30,  1911,  also  notes  that  ''^Stegomyia  fasciata  and  Gulex 
fatigans  Avere  found  only  in  close  proximity  to  human  habitations. 
*  >:=  *  'p]^g  larva3  of  stegomyia  were  never  present  in  trenches  nor 
unoccupied  lands."  This  corresponds  precisely  with  my  own  observa- 
tions stated  at  the  1905  meeting  of  the  American  Society  for  tjie 
Advancement  of  Science. 

Wise  also  states  that  the  anophelines  do  breed  in  trenches  over- 
grown with  vegetation  and  in  hollow  stumps,  etc.,  and  that  clearing 
arrests  such  breeding,  and  these  facts  are  pertinent  in  a  way  to 
this  discussion  because  malaria  always  tends  to  confuse  diagnosis, 
and  no  effort  should  be  spared  to  eradicate  malaria  coincidentally 
with  yellow  fever. 

The  question  of  the  flying  radius  of  the  stegomyia  has  given  rise 
to  much  discussion,  and  for  that  reason  I  would  submit  some  further 
observations  of  my  own  having  bearing  thereon. 

During  July,  August,  and  September,  1905,  the  old  French  quar- 
ters of  New  Orleans,  known  as  the  Vieux-Carre,  was  the  most  pro- 
nouncedly infected  section  of  the  city. 

The  Louisville  &  Nashville  Railroad  runs  through  the  river  side 
of  this  section  to  its  passenger  station  at  the  head  of  Canal  Street. 
I  purposely  permitted  unscreened  passenger  trains  of  this  line  to  go 
out  every  day  with  every  seat  full  of  passengers  bound  through  to 
the  North,  and  these  trains  were  boarded  at  the  Mississippi-Louisiana 
State  line  by  young  guardsmen  of  the  Mississippi  State  Guard,  all 
of  whom  Avere  nonimmune,  who  rode  in  the  coaches  across  the  whole 
State  of  Mississippi  with  passengers  to  the  Alabama  State  line, 
where  Alabama  men  took  up  the  task  of  seeing  that  these  passengers 
did  not  debark  in  infected  territories.  I  did  this  on  the  basis  that 
there  was  no  place  where  these  cars  would  come  within  less  than 
50  yards  of  a  dwelling  and  with  a  well-grounded  faith  that  no 
stegomyia  from  an  infected  room  would  ever  fly  50  yards  in  the  open 
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sunshine.  The  result  showed  that  my  faith  was  well  founded,  inas- 
much as  there  was  not  a  single  case  of  any  kind  of  fever  among  any 
of  these  young  guardsmen,  which  there  certainly  would  have  been 
had  there  been  any  infected  mosquitoes  in  the  coaches. 

Naturally  the  coaches  would  have  been  fumigated  had  any  illness 
occurred  at  all. 

Again,  on  Burgundy  Street  a  long,  low  house,  the  middle  one  of 
three  just  alike,  with  coincident  windows,  mostly  open,  with  not 
more  than  15  or  20  feet  between  houses,  became  infected  and  remained 
infected  for  about  35  days  before  it  was  discovered,  and  every  mem- 
ber of  the  family  had  the  disease.  Neither  the  neighbors  to  the  right 
nor  10  the  left  visited  this  house  and  neither  did  any  of  them  get 
fever,  though  other  people  at  some  distance  who  did  visit  the  house 
became  ill  of  yellow  fever. 

I  am  quoted  by  Rosenau  as  saying,  in  1908,  that  yellow  fever  never 
crossed  the  street  save  on  a  pair  of  shoes,  and  I  am  now  even  more 
strongly  convinced  of  the  almost  unfailing  rule  that  to  become 
infected  with  yellow  fever  one  must  enter  a  room  with  rather  dim 
light  where  yellow  fever  has  been  at  least  15  days  before. 

It  is  not  to  be  denied  that  under  conceivable  conditions  an  infected 
mosquito  might  be  imprisoned  in  a  bag  or  piece  of  furniture  and 
carried  to  some  distant  point  nolens  volens,  but  the  contingency  is 
so  remote  as  to  be  hardly  worthy  of  consideration  or  discussion. 

It  is  most  unfortunate  that  so  much  of  our  work  must  of  necessity 
be  based  on  deductive  reasoning  rather  than  cold  facts,  but  it  is 
nevertheless  so.  and  for  this  reason  I  have  submitted  so  much  data 
of  this  character. 

In  the  sick  room  the  infected  blood-feeding  stegomyia  finds  all 
the  congenial  conditions  of  shade,  blood,  and  moisture,  and,  abomi- 
nating sunshine,  she  remains  there,  having  practically  changed  all  of 
her  living  habits  since  she  tasted  human  blood,  and,  so  far  as  my 
knowledge  goes,  she  will  never  leave  there,  unless  the  sick  are  re- 
moved, the  room  abandoned  and  left  without  even  water,  as  happened 
in  one  instance  in  Baton  Eouge,  when  an  obscure  case  was  finally 
traced  to  the  proven  fact  that  the  victim  slept  in  an  open  bay  window 
within  10  feet  of  an  old  abandoned  shack,  where  an  Italian  couple, 
who  had  fled  from  the  New  Orleans  epidemic,  camped  for  a  week, 
during  which  time  the  man  had  a  mild  attack  of  yellow  fever,  and 
they  then  fled  again,  leaving  their  infected  stegomyia  behind  them 
to  infect.  18  days  later,  the  woman  sleeping  in  the  open  bay  window. 
This  is  the  only  case  known  to  me  where  conditions  would  force  the 
migi'ation  of  the  insect. 
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The  prevention  of  yellow  fever  resolves  itself  naturally  into — 

First.  The  prevention  of  mosquitoes  breeding,  with  the  destruc- 
tion, where  practical,  of  existing  mosquitoes  as  a  secondary  phase. 

Second.  The  isolation  of  the  sick  man,  together  with  his  infected 
mosquitoes,  and  the  final  destruction  of  these  infected  mosquitoes. 

The  former  proposition  is  naturally  one  of  vital  interest  in  deal- 
ing with  an  endemic  center,  and  in  the  latter  is  the  one  which  comes 
insistently  to  the  fore  in  dealing  with  an  acute  outbreak  demanding 
rapid  and  immediately  effective  work. 

In  attempting  to  prevent  breeding,  it  is  by  all  means  the  wisest 
plan  to  attack  all  mosquitoes  and  their  breeding  grounds  without 
regard  for  genus  or  species,  because  in  so  doing  we  shall  meet  before 
it  arises  the  ever-possible  question,  May  we  npt  force  the  stegomyia 
into  new  breeding  grounds  such  as  puddles,  swamps,  etc.?  And, 
again,  because  by  attacking  all  mosquitoes  we  eliminate  complica- 
tions in  the  way  of  diagnosis. 

All  ground  within  a  quarter  of  a  mile  or  more  of  the  area  to  be 
treated  should  be  reduced  to  ordinary  dryness  by  drainage  ditches, 
and,  in  the  end,  by  a  full  system  of  subsoil  drains,  so  that  there  will 
be  no  surface  water  to  contend  with  anywhere,  bearing  in  mind  that 
even  ditches  may  pocket  in  places  here  and  there  and  breed 
mosquitoes. 

Thorough  policing  of  the  whole  area  not  less  frequently  than  once 
each  week,  and  preferably  once  every  five  days,  is  essential,  and  is  to 
be  coupled  with  a  total  clean-up  of  each  and  every  chance  water  con- 
tainer, such  as  tin  cans,  broken  bottles,  etc.,  as  well  as  grass  and  weeds 
in  damp  corners  of  the  yard.  All  regular  water  containers,  such  as 
cisterns,  barrels,  buckets,  tubs,  and  things  not  often  remembered, 
such  as  church  fonts  and  cemetery  urns,  must  be  inspected  at  similar 
short  intervals  to  see  that  they  are  not  breeding  mosquitoes,  and  to 
this  end  screens  of  18  meshes  to  the  inch  should  be  used  on  all  con- 
tainers, or  a  constantly  renewed  covering  of  refined  petroleum  to  their 
surface.  For  the  fountain  a  good  head  of  water  and  a  number  of 
small  fish  will  suffice.  The  little  minnows,  known  by  the  Jamaica 
negroes  as  "  millions,"  serve  this  purpose  very  nicely.  For  the  font, 
either  a  tablet  of  bichloride  or  a  small  crystal  of  cupric  sulphate  or 
fi-equent  renewal  is  suggested,  and  the  same  rule  will  apply  to  the 
funereal  urn,  which  I  have  seen  swarming  with  stegomyia. 

Present  experience  has  shown  me  that  the  people  will  promi.se  all 
of  these  things  and  not  do  one  of  them,  despite  good  intentions,  and 
that  the  paid  lay  inspector  will  do  all  or  some  of  them  as  long  as  he 
is  under  the  eye  of  the  sanitarian,  or  feels  that  he  is.  and  no  longer. 
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Among  the  many  places  to  be  watched  as  possible  breeding 
grounds,  the  manhole  of  the  city  drainage  and  sewerage  system  is  not 
to  be  forgotten,  nor  is  the  sagging  roof  gutter,  which  is  a  prolific 
source  of  danger,  especially  where  shaded  for  most  of  the  day,  and 
the  remedy  for  the  latter  is  simple — punch  a  hole  in  the  dependent 
part  with  a  ten-penny  nail,  unless  it  can  be  torn  down  entirely.  The 
total  removal  of  all  roof  gutters,  allowing  the  water  to  fall  into 
pared  ground  drains  and  run  freely  off,  is  the  ideal  way  to  meet  this 
question,  and  is  the  method  adopted  on  the  Canal  Zone. 

As  to  the  destruction  of  mosquitoes  of  the  genus  Stegomyia,  it  is 
not  impossible,  as  was  proven  in  New  Orleans,  but  is  feasible  only 
because  of  the  habit  of  the  stegomyia  to  seek  dwelling  with  man. 
making  it  possible  to  destroy  them  by  house  fumigation ;  but  it  must 
not  be  forgotten  that  such  measures  meet  with  strenuous  objection 
in  houses  where  there  has  been  no  fever,  and  it  is  possible  that  such 
work  is  better  dispensed  with,  in  the  interest  of  popular  cooperation, 
where  an  endemic  focus  is  being  attacked  and  the  work,  of  necessity, 
to  be  long  continued. 

In  the  handling  of  an  epidemic  prompt  and  efficient  work  is  de- 
manded, and  this  means  the  immediate  isolation  of  every  sick  man 
and  his  accompanying  mosquitoes;  nor  can  this  be  too  carefully  done. 
We  are  confronted  in  this  connection  with  the  easily  overlooked, 
exceedingly  mild  case  in  the  negro  and  negroid,  and  with  the  cases  on 
uliich  it  is  sometimes  difficult  to  obtain  a  report  which  we  find 
among  the  younger  members  of  the  poorer  class  of  whites,  unac- 
customed to  sending  for  a  physician  unless  some  one  of  the  family 
is  seriously  ill.  Two  factors  are  predominant  in  this  case:  First,  the 
perfectly  honest  ignorance  of  the  class  of  medical  men  usually  em- 
ployed by  these  people,  and,  second,  the  fact  that  these  people,  more 
than  any  others,  strenuoush'  object  to  the  attentions  of  the  health 
oflicer.  It  is  therefore  apparent  that  too  much  attention  can  not 
be  paid  to  the  ignorant  physician,  to  the  slightly  ill  negro,  nor  the 
young  white  child  in  similar  case. 

In  dealing  with  the  houses  in  which  cases  have  been  found,  either 
known  to  be  or  suspected  to  be  yellow  fever,  I  have  been  accustomed  to 
first  see  whether  the  house  has  been  properly  screened  with  18-mesh- 
to-the-inch  wire  cloth,  and,  if  not,  to  have  screening  done  as  promptly 
as  possible,  using  mosquito  netting  as  a  substitute  for  wire  cloth 
and  having  the  sick  room  itself,  as  a  double  precaution,  screened  off 
from  the  remainder  of  the  house.  The  sick  room  can  be  easily 
screened  by  tacking  two  ample  widths  of  net  to  the  top  and  side 
of  the  door  and  having  a  wooden  rod  affixed  to  the  bottom  of  each 
width  in  such  fashion  that  the  ends  projecting  into  the  door  are 
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higher  than  those  at  the  side,  which  will  result  in  the  rod  dropping 
into  place  and  pulling  the  folds  together  immediately  behind  anyone 
passing  through.  In  thorough  accord  with  Juan  Guiteras.  I  attach 
the  utmost  importance  not  only  to  careful  screening  but  also  to 
23asting  up  of  all  cracks  around  the  sick  room,  and  also  to  the  quiet- 
ness with  which  this  work  is  done,  to  prevent  disturbing  either 
patient  or  mosquito,  and  to  this  end  I  prefer  that  the  sick-room 
window  should  be  screened  from  a  ladder  on  the  outside  of  the 
window.  In  order  to  prevent  escape  or  entrance  through  the  chini- 
new.  it  is  advisable  to  place  a  cap  on  the  top.  or,  failing  in  this,  to 
burn  some  loose  paper  in  the  fireplace,  with  a  little  petroleum  to 
make  a  rapid  flame,  and  then  cover  the  front  of  the  fire  place  with 
an  improvised  screen  of  netting  or  paper,  as  the  case  may  be. 

After  the  patient  is  in  condition  to  be  removed  to  another  room 
or  house — three  days,  of  course,  having  elapsed  since  he  became  ill — 
we  remove  him :  and  having  pasted  up  every  crack  into  which  an 
insect  may  go.  and  opened  all  drawers,  etc.,  so  that  the  fumigant 
used  may  reach  all  places  in  the  room,  and  taking  care  that  we  do 
not  shut  some  mosquitoes  between  the  outside  screen  and  the  window 
in  closing  it,  we  subject  the  room  and  its  contents  to  either  sulphur 
dioxide  or  cyanide,  whichever  we  may  elect.  The  whole  house  should 
be  simultaneously  treated  in  the  same  fashion  if  the  patient  can  be 
removed  to  another  house;  otherwise  we  must  treat  part  at  a  time 
with  more  than  usual  care. 

I  have  never  deemed  it  necessary  to  fumigate  detached  neighboring 
houses,  though  I  am  aware  that  some  do;  but  in  making  this  state- 
ment I  wish  it  understood  that  I  consider  a  contiguous  and  connecting 
house  as  to  all  intents  and  purposes,  from  a  sanitary  viewpoint,  a 
part  of  the  infected  house  and  treat  it  accordingly. 

On  August  8,  1905,  I  undertook,  at  the  request  of  the  governor  of 
Louisiana  and  the  mayor  of  New  Orleans,  to  eliminate  an  existent 
epidemic  of  yellow  fever  in  New  Orleans,  which  had  presented  to 
that  time  600  known  cases,  scattered  over  44  square  miles  of  territory 
among  a  population  of  335,000,  and  with  many  indeterminate  foci. 

I  deemed  it  necessary,  under  these  conditions,  to  make  a  general 
attack  on  all  mosquitoes,  in  addition  to  the  particular  definite  under- 
taking of  killing  all  infected  stegomyia. 

The  result  was  the  total  elimination  of  all  yellow  fever,  nearly  all 
stegomyia,  and  most  of  the  anophelines  and  culicidae  by  the  ei  d  of 
October. 

The  work  was  continued  for  100  days  from  its  inception  and  the 
amoimt  expended  in  round  figures  was  from  all  sources  $825,000, 
which  means  a  fraction  of  1  cent  per  capita  per  diem. 
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As  nearly  as  I  can  arrive  at  the  facts,  we  expended  $50,000  for 
hospital  equipment  and  maintenance  and  $75,000  for  special  treat- 
ment of  suspected  and  specifically  infected  houses.  This  will  leave 
$200,000  for  the  total  cost  of  100  days  of  general  elimination  work, 
such  as  would  be  done  in  an  endemic  center  with  permanent  eradica- 
tion in  view,  and  includes  the  overhead  charges  for  all  the  work,  being 
therefore  a  more  than  ample  estimate  of  the  cost  for  this  latter  class 
of  work.  Making  due  allowance  for  slight  inaccuracies  unavoidable 
in  such  calculations,  I  would  say  that  the  cost  of  such  work  would 
average  from  6  to  8  mills  per  capita  per  diem;  less  perhaps  in  large 
places  and  more  in  small  towns,  on  account  of  undue  weight  of  over- 
head charges  in  the  latter. 

It  is  certain  that  endemic  centers  have  been  destroyed  at  Habana 
by  Gorgas,  and  later  a  reestablishment  of  endemicity  prevented  by 
Juan  Guiteras;  that  the  same  thing  has  been  done  at  Rio  by  Cruz, 
at  Panama  by  Gorgas,  and  at  Vera  Cruz  by  Liceaga ;  and  it  can  not 
be  reasonably  doubted  that  the  consistent  and  patient  application 
coincidentally  to  all  endemic  centers  of  the  kind  of  work  done  as 
above  named  will  destroy  endemicity  in  the  whole  world;  and  as 
naturally  epidemics  are  dependent  on  endemic  seed  beds  for  their 
existence,  yellow  fever  will  be  no  more,  and  Pasteur's  postulate  that 
it  is  possible  to  eliminate  infectious  diseases  entirely  can  be  demon- 
strated in  this  one. 

Two  years  of  painstaking  and  insistent  effort  should  clear  up  any 
endemic  forms. 

CONCLUSIONS. 

The  mosquito  is  the  only  disseminator  of  yellow  fever,  and  the 
female  stegomyia  the  only  genus  and  species  proven  guilty. 

Yellow  fever  is  only  infective  during  the  first  three  days  of  the 
attack,  and  the  mosquito  biting  a  patient  after  that  time  receives  no 
infection. 

The  stegomyia  itself  can  not  convey  the  infection  to  man  until  after 
a  lapse  of  at  least  10  days  subsequent  to  the  ingestion  of  yellow  fever 
blood. 

One  attack  of  yellow  fever  generally  gives  immunity — not  always. 

Feeble  susceptibility  in  the  negro  is  sometimes  confused  with 
immunity. 

Mild  cases  are  the  rule  with  that  race,  and  this  causes  many  cases 
to  be  overlooked. 

Destruction  of  all  breeding  places  for  all  varieties  of  mosquitoes, 
and  especially  stegomyia,  anophelenes,  and  culicidag,  is  necessary  in 
dealing  with  endemic  foci. 
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Kapid  antiepidemic  work  may  be  confined  to  destruction  of  infected 
stegomyiaj  alone,  but  this  is  shortsighted. 


THE    NATURE    AND    CONTROL    OF    YELLOW    FEVER. 
Harald  Seidelin,  Liverpool,  England. 

Yellow  fever  is  an  infectious  disease  produced  by  Paraplasma 
flavigenum  and  transmitted  by  S.  fasciata.  The  latter  statement  has 
met  with  universal  acceptance  and  we  may  at  present  take  its  cor- 
rectness for  granted.  But  it  is  worth  while  to  examine  the  rather 
elaborate  structure  wliich  has  been  erected  on  this  foundation.  The 
theory,  as  it  now  stands,  embraces  the  following  particulars :  Yellow 
fever  is  transmitted  by  S.  fasciata  and  by  no  other  means,  in  par- 
ticular by  no  other  mosquito.  The  transmission  can  only  take  place 
after  the  yellow-fever  parasite  has  undergone  a  development  in  the 
mosquito,  the  duration  of  which  is,  approximately,  12  days.  Yellow- 
fever  blood  is  infectious  during  the  first  part  of  the  disease,  but  not 
after  the  third  day.  Transmission  is  believed  to  take  place  at  night- 
time onl3\  Hereditary  transmission  of  the  j^ellow-fever  germ  from 
mosquitoes  to  their  offspring  and  infection  of  one  mosquito  from  an- 
other, without  the  intervention  of  a  human  host,  are  generally  con- 
sidered as  unproved  possibilities.  Each  of  these  points  must  be 
discussed  separately. 

I  may  say  at  once  that  conclusions  on  these  secondary  points  have 
not  been  drawn  by  the  United  States  Army  Commission.  Keed  and 
his  fellow  workers  were  very  careful  in  their  statements;  but  the 
assertions  of  later  observers  have  been  repeated  so  often  that  they  are 
now  almost  universally  believed. 

The  axiom  that  yellow  fever  is  transmitted  by  no  other  mosquito 
than  S.  fasciata  is  an  assertion  entirely  without  proof.  It  is  never- 
theless now  repeated  in  most  textbooks  and  even  in  special  literature 
dealing  with  yellow  fever.  In  fact,  no  experiments  have  ever  been 
made  with  stegomyia  species  other  than  &.  fasciata.  In  trypanosome 
infections,  in  malaria,  and  in  babesia  infections,  we  know  that  insects 
belonging  to  different  species,  to  different  genera,  even,  may  serve  as 
transmitters.  We  should  be  careful  in  drawing  conclusions  on  yellow 
fever  with  the  very  scarce  material  at  hand. 

That  yellow  fever  is  transmitted  in  nature  by  no  other  means  than 
by  mosquitoes  has  never  been  proved,  but  is  extremely  probable  in 
view  of  our  knowledge  of  protozoal  diseases. 
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The  yellow-fever  germ  is  supposed  to  undergo  a  development  in 
the  mosquito  of  12  days'  duration.  This  is  made  probable  by  the 
negative  results  of  experiments  in  which  a  period  of  less  than  12 
days  had  elapsed  after  the  mosquito  had  sucked  blood  from  an 
infected  patient  until  it  was  allowed  to  bite  a  nonimmune  individual. 
This  theory  coiTesponds  well  to  the  observations  of  Carter  and  others 
on  the  extrinsic  incubation  period,  and  is  likely  to  be  correct ;  but  it 
can  not  be  considered  conclusively  proved,  as  the  negative  experi- 
ments referred  to  were  not  numerous  and,  on  the  other  hand,  there 
is  a  comparatively  large  number  of  negative  results  in  cases  in  which 
all  conditions  for  obtaining  positive  results  were  fulfilled. 

Yellow-fever  blood  is  considered  infectious  during  the  first  three 
days  of  the  disease  only,  but  on  very  scanty  evidence,  as  I  have  pre- 
viously pointed  out.  My  argument  has  been  objected  to,  but  not 
shown  to  be  erroneous,  and  I  must  again  assert  emphatically  that  we 
here  have  to  do  with  a  theory  which  is  sorely  deprived  of  foundation. 
The  negative  experiments  of  the  Army  commission  prove  nothing  in 
this  respect.  In  Carroll's  table  of  22  cases,  with  32  negative  inocula- 
tions, we  find  two  inoculations  only  in  Avhich  the  patient  bitten  was 
in  a  later  period  than  the  third  day,  while  the  interval  allowed  in 
the  mosquito  was  more  than  12  days  (13  and  14,  respectively).  In 
10  inoculations  both  conditions  for  favorable  results  were  fulfilled 
(patient  bitten  during  first  three  days  of  disease  and  intervening 
period  in  mosquito  12  days  or  more).  In  the  remaining  20  inocula- 
tions the  interval  in  the  mosquito  was  less  than  12  days,  which  cir- 
cumstance alone  would  explain  the  negative  result.  It  really  sur- 
prises me  that  anybody  can  take  this  table  as  an  argument  in  favor  of 
the  three  days'  infectiousness. 

The  responsibility  for  this  dogma  rests  with  Marchoux  and  Simond, 
and  theirs  should  be  the  honor  for  having  pronounced  it,  should  it 
finally  prove  to  be  correct,  but  proved  it  they  have  not.  I  have  in  a 
former  paper  analyzed  the  four  experiments,  which  sustain  their 
argument,  and  shall  not  go  into  details  here.  The  experiments  are 
both  very  few  and  of  very  relative  value. 

Transmission  of  yellow  fever  is  said  to  take  place  only  during  the 
night.  This  doctrine  is  supported  by  a  considerable  amount  of 
epidemiological  evidence,  mostly  from  the  premosquito  period.  The 
general  knowledge  of  aS'.  fasciata's  biology  did  not  seem  at  first  to 
answer  the  epidemiological  experience,  as  it  is  almost  universally 
recognized  that  S.  fasciata  bites  indifferently  at  day  and  at  night,  or 
it  is  simply  called  by  several  authors  a  day  mosquito,  thus  differen- 
tiating it  from  the  typical  night  mosquito.  The  apparent  contra- 
diction between  these  experiences  has,  however,  been  explained  by 
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Marchoiix  and  Simond,  who  found  that  only  yoimo;  females,  which 
suck  blood  for  the  first  time  and  have  consequently  no  chance  of 
being  previously  infected,  bite  at  daytime,  while  the  older  and  pos- 
sibly infected  females  have  learned  cautiousness  and  remain  hidden 
during  the  day,  to  sally  forth  to  attack  in  the  darkness.  If  this 
holds  good  the  old  observation  need  not  surprise  us,  but  I  do  not 
think  the  question  can  be  looked  upon  as  finally  settled.  Severe 
mistakes  might  occasionally  occur  if  nonimmunes  were  taught  that 
they  could  during  the  day  visit  yellow-fever  infected  places  with 
absolute  safety.  The  matter  is  evidently  of  very  great  practical 
importance  for  foreigners,  residents,  and  visitors  in  yellow-fever 
countries. 

Hereditary  transmission  in  mosquitoes  and  infection  of  mosquitoes 
by  feeding  on  sugar  water  containing  triturated  infected  mosquitoes 
have  been  observed  by  Marchoux  and  Sim.ond  in  one  experiment  of 
each  kind.  The  latter  mode  of  transmission  would  probably  be  of 
quite  exceptional  occurrence  in  nature,  but  the  former  might  explain 
some  obscure  epidemiological  facts  especially  the  apparently  spon- 
taneous, isolated  outbreaks  in  sparsely  populated  countries. 

With  regard  to  the  pathogenic  organism  in  yellow  fever  I  shall  not 
discuss  earlier  investigations,  as  I  have  done  so  in  another  paper. 
I  shall  only  refer  to  my  own  investigations,  which  took  their  begin- 
ning in  1908,  and  of  which  I  published  a  preliminary  note  in  1909 
and  later  on  more  detailed  accounts.  The  limited  time  at  my  disposal 
does  not  allow  me  to  enter  into  detailed  descriptions,  but  I  would 
briefly  refer  to  the  results  obtained  on  the  expedition  to  Yucatan  for 
the  Liverpool  School  of  Tropical  Medicine,  from  which  I  have  just 
returned.  The  detailed  report  of  this  expedition  will  appear  in  a  few 
weeks. 

The  parasite  for  which  I  have  proposed  the  name  of  Paraplasma 
flavigenum  has  been  found  by  me  in  earlier  researches  in  over  90 
cases  of  yellow  fever  out  of  a  little  more  than  100  cases  examined, 
and,  in  the  last  series,  in  16  cases  out  of  17  cases  officially  diagnosed, 
clinically  or  post-mortem.  Moreover,  P.  favigenum  was  found  in  21 
cases  not  officially  confirmed  as  yellow  fever,  but  many  of  them  clin- 
ically very  much  suspected  of  being  so,  and  in  none  could  this  diag- 
nosis be  excluded.  The  diagnoses  given  in  these  cases  were  mostly 
gastric  fever,  bilious  fever,  or  similar.  Finally,  the  same  intra- 
corpuscular  parasite-looking  bodies  were  observed  in  two  apparently 
healthy  native  children.  These  two  cases,  together  with  two  similar 
ones  which  I  have  observed  during  my  earlier  investigations,  may 
represent  very  mild  infections,  or  the  individuals  may  be  chronic 
parasite  carriers.    A  very  large  control  material,  consisting  of  over 
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400  cases,  mostly  of  febrile  diseases,  as  malaria,  typhoid  fever,  etc., 
were  carefully  examined  with  negative  results. 

P.  ftavigenum  has  been  observed  from  the  first  to  the  fourteenth 
day  of  the  disease.  There  is  no  reason,  however,  to  consider  14  days 
as  a  general  time  limit  for  its  presence,  as  the  corresponding  case 
was  a  very  prolonged  one,  with  a  pronounced  recrudescence  after  5 
or  6  days.  That  the  parasite  has  been  found  on  the  tenth  day  in  a 
very  mild  case  represents,  relatively,  a  later  stage  of  the  disease. 

The  pa^rasite  is  morphologically  polymorph.  The  forms  most  com- 
monly observed  are  small,  intracorpuscular,  consisting  of  one  or  two 
chromatin  granules,  and  a  more  or  less  well-defined  protoplasmic 
body.  The  largest  intracorpuscular  elements  have  been  seen  in  smears 
from  liver  and  spleen.  Free  elements  have  been  seen,  both  in  smears 
and  in  organs. 

Many  of  the  intracorpuscular  elements  are  not  unlike  forms  of 
babesia ;  others  are  more  similar  to  theileria,  and  others  to  anaplasma. 
It  has,  therefore,  been  proposed  to  establish  a  new  genus,  paraplasma, 
in  the  family  Babesiidse. 

The  parasites  stain,  with  some  slight  difficulty,  with  Giemsa's  stain, 
and  according  to  other  modifications  of  R-omanowsky's  method ;  but  in 
all  cases  staining  should  take  place  for  a  somewhat  longer  time  than  in 
the  case  of  malarial  parasites.  It  was  an  agreeable  surprise  that  good 
results  were  obtained  with  Giemsa's  quick  method,  prolonging  the 
action  of  the  undiluted  stain  to  1  minute,  and  of  the  diluted  to  10 
minutes,  instead  of  half  a  minute  and  5  minutes,  respectively.  Sat- 
isfactory results  have  also  been  obtained  with  various  hematoxylin 
methods,  especially  with  Delafield's  solution  and  with  Heidenhain's 
iron-hematoxylin,  as  well  as  with  my  own  iron-hematein  technique. 
The  latter  group  of  methods  are  particularly  useful  in  staining  sec- 
tions, but  are  also  of  use  in  checking  the  results  obtained  with  the 
Romanowsln^  method.  There  is  at  present  a  tendency  to  regard 
Giemsa's  and  other  azur-eosin  stains  as  particularly  unreliable,  a 
somewhat  exaggerated  tendency,  I  believe,  but,  of  course,  it  is  always 
a  safeguard  to  use  several  methods. 

Before  we  discuss  the  measures  to  be  taken  against  yellow  fever  a 
few  words  should  be  said  with  regard  to  its  epidemiology. 

It  was  believed,  when  it  was  found  that  yellow  fever  is  transmit- 
ted by  mosquitoes,  that  it  would  only  be  a  question  of  a  few  years 
to  stamp  it  out.  Now  this  has  not  been  the  case.  It  is  not,  however, 
the  place  here  to  inquire  in  detail  why  this  has  not  been  possible,  but 
it  appears  that  the  success  of  the  campaign  in  some  places,  and  its 
failure  in  others,  have  supplied  a  remarkable  proof  of  the  correct- 
ness of  the  mosquito  theory;  mosquito  extermination  has  been  com- 
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paratively  easy  in  large  cities  and  in  limited  districts  under  the 
direct  control  of  a  powerful  government,  and  it  is  in  such  places  only, 
as  Habana,  New  Orleans,  Panama  Canal  Zone,  Eio  de  Janeiro,  and 
Vera  Cruz  that  really  demonstrative  results  have  been  obtained.  Not 
in  all  of  these  places  has  the  number  of  mosquitoes  been  kept  con- 
tinually at  a  very  low  level;  in  Habana  I  have  been  informed  that 
mosquitos,  including  Stegomyia  fasciata^  have  lately  become  more 
common  than  in  previous  years,  and  some  authorities  have  told  me 
that  they  were  not  at  all  uncommon  in  the  Canal  Zone.  This  should 
not  be  so;  the  careful  vigilance  should  be  kept  up,  as  long  as  there 
is  any  possibility  of  reintroduction  of  infection.  This  possibility  not 
only  exists,  but  is  abundantly  present.  We  should  be  cautious  and 
not  feel  secure  too  early;  the  history  of  epidemics  teaches  the  lesson 
that  the  great  infectious  diseases  are  subject  to  oscillations,  on  which 
even  the  most  radical  measures  have  little  influence. 

To  give  an  idea  of  the  actual  prevalence  of  yellow  fever,  I  shall 
only  mention  that  716  deaths  were  officially  reported  in  1910  and  488 
in  1911;  in  the  first  six  months  of  1912  there  have  already  been 
about  500  deaths.  There  is  little  doubt  that  these  figures  represent 
ft  minimum.  In  the  Yellow  Fever  Bureau  Bulletin  we  completely 
abstain  from  summing  up  the  cases  reported,  as  it  is  common  knowl- 
edge that  the  reports  of  cases  are  much  more  incomplete  than  those 
of  deaths,  and  from  some  places  the  reports  give  only  the  number  of 
deaths.  If  we  calculate  a  mortality  of  about  20  per  cent,  then  there 
would  have  occurred  about  2,000  cases  of  yellow  fever  in  the  first 
six  months  of  this  year.  This  figure  would  include  only  compara- 
tively typical  cases  which  could  be  recognized  clinically  without 
much  difficulty;  if  quite  mild  and  atypical  cases  were  included,  the 
mortality  would  probably  not  attain  20  per  cent. 

One  of  the  most  important  points  in  the  epidemiology  of  yellow 
fever  is  the  existence  of  unrecognized  and  unrecognizable  cases.  It 
is  the  experience  of  nearly  all  observers  that  yellow  fever  may  pre- 
sent all  degrees  of  intensity  from  severe,  fatal  cases  to  mild,  atypical 
attacks  of  very  short  duration. 

Cases  belonging  to  the  second  group  are  not  uncommon.  Their 
importance  for  epidemiological  questions  is  obvious.  It  is  asserted 
by  both  ancient  and  modern  observers  that  the  susceptibility  of  an 
individual  diminishes  with  the  length  of  time  during  which  he  has 
resided  in  a  yellow-fever-infected  country.  This  phenomenon  Ave 
are  entirely  unable  to  explain,  if  w^e  do  not  admit  that  the  (relative 
or  absolute)  immunity  has  developed  as  a  consequence  of  acquired 
infection. 

'  This  matter  is  very  clear,  and  will  be  universally  agreed  to,  I 
believe,  as  long  as  we  deal  with  foreigners.     But  when  the  same 
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consideration  is  extended  to  natives  opposition  is  often  met  with. 
Nothing,  however,  can  be  more  clear.  If  an  individual  is  immune 
to  yellow  fever,  it  is  reasonable  to  conclude  that  he  has  already  gone 
through  at  least  one  attack  of  the  disease. 

When  the  immunity  is  considered  in  this  way,  we  can  form  a 
definite  idea  of  epidemiology.  Yellow  fever  is  endemic  in  certain 
areas,  at  present  in  several  parts  of  Mexico,  Brazil,  Central  America, 
and  Ecuador,  and  in  the  Old  World  in  West  Africa.  The  infection 
is  continuously  maintained  in  a  mild  form  in  those  countries,  but 
tends  to  give  rise  to  epidemic  outbreaks  on  some  occasion  or  other; 
for  instance,  the  arrival  of  a  considerable  number  of  nonimmune 
foreigners.  In  the  meantime,  between  outbreaks  the  infection  is 
continued  in  natives  who  are  infected  in  childhood,  and  therefore 
not  liable  to  typical  attacks  later  on.  Most  cases  in  native  children 
are  atypical  and  many  are  mild.  They  are  consequently  not  recog- 
nized, but  nevertheless  confer  a  certain  degree  of  immunity.  Later 
in  life  these  individuals  will  be  exposed  continually  to  mosquito  bites 
and  probably  be  bitten  many  times  by  infected  S.  fasciata.  They 
will  not,  however,  develop  yellow  fever,  but  either  present  no  symp- 
toms at  all  or  onl}'  those  of  a  mild  febrile  disorder.  In  the  former 
case  we  would  have  to  speak  of  microbe  carriers ;  in  the  latter  simply 
of  mild  infections.  It  is  very  likely  that  microbe  carriers  exist,  but 
we  have  no  idea  for  how  long  a  time  parasites  may  remain  living 
in  their  blood.  Minchin  advocates  the  view  that  the  existence  of 
microbe  carriers — i.  e.,  symbiosis — demonstrates  a  higher  degree  of 
adaptation  to  the  host  than  an  infection  which  does  harm  to  or  even 
kills  the  host.  In  yellow  fever  a  very  well-advanced  stage  of  adap- 
tation seems  to  exist.  Thus  we  may  expect  to  find  chronic  carriers 
of  yellow-fever  microbes. 

This  hypothesis  goes  a  long  way  to  explain  many  epidemiological 
facts  which  remain  obscure  at  present,  especially  the  occurrence  of 
repeated  but  separate  outbreaks  in  sparsely  populated  areas  (Sudan), 
where  not  even  the  existence  of  unrecognized  cases  with  mistaken 
diagnosis  would  furnish  a  sufficient  explanation  of  the  persistence  of 
the  virus  in  the  area. 

Severe,  even  fatal,  cases  of  yellow  fever  are  occasionally  observed 
in  natives  in  endemically  infected  countries.  The  apparent  contra- 
diction between  this  fact  and  the  ordinary  immunity  of  natives  may 
probably  be  explained  in  the  following  way:  The  large  majority  of 
natives  in  all  places  of  an  endemically  infected  country,  and  in  popu- 
lated centers  practically  all  natives,  have  for  centuries  become  in- 
fected with  yellow-fever  virus,  each  individual  repeatedly,  even  fre- 
quently, during  his  lifetime.  Thus  a  continuous  supply  of  virus  is 
kept  up,  and  all  individuals  are  continually  exposed  to  infection.    In 
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the  case  of  foreigners  arriving  at  such  a  place  the  result  is  that  all 
are  inoculated  with  the  germ,  and  a  certain  percentage  taken  ill  with 
typical  symptoms,  whilst  others  develop  mild,  unrecognized  infec- 
tions, and  others  again  are  quite  slowly  vaccinated  without  ever  pre- 
senting pathological  symptoms.  Briefly  we  have  similar  differences 
in  susceptibility  as  in  other  infectious  diseases.  In  the  natives  condi- 
tions are  different.  They  are  all  infected  in  childhood,  and  in  this 
case  two  circumstances  may  concur  to  modify  the  result  of  an  inocu- 
lation. Firstl}^,  cases  of  yellow  fever  in  childhood  are  often  quite 
different  from  those  observed  in  adults,  a  circumstance  which  may 
not  influence  the  prognosis,  but  cause  the  disease  to  be  called  by  other 
names.  Secondly,  a  certain  degree  of  immunity  may  have  been  trans- 
mitted hereditarily,  antibodies  having  passed  from  mother  to  child; 
this  factor  would  influence  both  prognosis  and  diagnosis.  A  few 
cases  in  native  children  might  be  both  typical  and  fatal — that  is 
what  occurs  even  in  large,  severely  infected  cities — but  to  the  rule 
that  all  children  become  inoculated  there  would  be  no  exception. 
Therefore,  there  are  no  cases  of  severe  yellow  fever  in  adult  natives 
in  infected  cities.  In  country  districts  conditions  are  somewhat  dif- 
ferent. Not  only  the  number  of  human  hosts  is  less,  but  in  many  cases 
also  that  of  the  mosquito  hosts,  other  mosquitos  taking  to  a  certain 
extent  the  place  of  S.  fasciata.  Thus,  it  may  happen  in  a  district  that 
the  virus  dies  out,  and,  if  communication  is  scarce,  and  especially 
if  people  never  spend  the  night — the  most  dangerous  time  for  infec- 
tion— away  from  their  districts,  then  a  generation  may  grow  up,  the 
members  of  which  have  not  acquired  immunity,  and  have  soon  lost 
their  hereditary  immunity.  In  the  case,  then,  that  the  virus  is  rein- 
troduced into  such  a  community,  infection  will  spread  and  kill  as 
it  is  apt  to  do  in  a  country  where  S.  fasciata  prevails  but  wliich  has 
hitherto  been  exempt  from  infection. 

It  is  evident  that,  if  so  many  varieties  of  yellow  fever  exist,  the 
diagnosis  must  be  one  of  extreme  difficulty.  And  nothing  can  be 
more  important  for  a  successful  campaign  against  yellow  fever — in 
exposed  and  recently  infected  areas — than  an  early  and  indisputable 
diagnosis.  A  few  observers  (Guiteras  and  Lebredo)  assert  that  an 
indisputable,  if  not  early,  diagnosis  can  be  made  in  all  cases  of  yellow 
fever,  but  most  authors  as  well  as  most  experienced  practitioners 
whom  I  have  met  with  regard  this  as  an  impossibility.  Not  a  single 
symptom  is  constant  nor  pathognomonic.  The  relative  intensity  of 
the  symptoms  varies  considerably.  One  can  not  lay  too  much  stress 
on  a  careful  clinical  examination,  but  I  must  emphasize  that  I  now 
consider  an  examination  of  the  blood  necessary  not  only  to  exclude 
a  diagnosis  of  malaria  but  also  to  demonstrate  the  existence  of  the 
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yellow-fever  germ.  Malaria  can  not  always  be  excluded  because  of 
the  absence  of  malarial  parasites,  namely,  if  quinine  has  been  taken, 
and,  on  the  other  hand,  the  presence  of  Plasmodium  does  not  exclude 
the  diagnosis  of  yellow  fever,  as  the  two  diseases  may  well  exist  at 
the  same  time.  The  demonstration  of  P.  f^avigenum  has  in  several 
cases  enabled  me  to  make  a  (liaijnosis  of  yellow  fever  before  seting 
the  patient,  and  the  diagnosis  has  afterwards  been  confirmed  clini- 
caTIy.'"The  demonstration  of  P.  -fiavigenmn  is  difficult;  a  very! 
thorough  examination  of  well-prepared  and  intensely  stained  blood 
smears  is  necessary,  and  the  best  microscopic  outfit  is  none  too  good. 
It  is  almost  useless  to  work  with  an  ordinary  twelfth-inch  imniersion 
lens.  I  have  often  seen  the  parasites  with  such  a  lens  when  I  was 
aware  of  their  existence  and  had  localized  them  before,  but  for  the 
detection  of  paraplasma  I  consider  an  apochromatic  immersion  lens 
m  perfect  shajoe  and  compensating  oculars  a  necessity.  The  exami- 
nation should  be  repeated  if  a  negative  result  is  obtained  and  the 
case  continues  suspicious.  My  belief  is  that  this  means  of  diagnosis 
will  become  as  essential  in  yellow  fever  as  is  the  bacteriological  ex- 
amination in  plague  and  cholera.  There  may  be  the  additional  com- 
parison with  the  conditions  in  cholera  that  not  only  persons  actually 
suffering  from  yellow  fever  may  thus  be  detected,  but  also  microbe 
carriers.  This  would,  of  course,  be  a  considerable  advance  from  an 
epidemiological  point  of  view. 

Prophylactic  measures  may  be  divided  into  two  groups,  one  deal- 
ing with  the  protection  of  mosquitoes  against  acquiring  infection 
from  human  individuals  and  the  other  with  the  protection  of  non- 
immunes against  the  bites  of  infected  mosquitoes.  The  former  group 
includes  the  detection  of  infected  individuals  and  their  isolation, 
the  second  of  segregation  and  mosquito  protection.  Mosquito- 
destroying  measures  are  common  to  both  groups  and  may  be  first 
considered. 

We  destroy  mosquitoes  by  killing  larvae  or  impeding  the  laying  of 
eggs  and  by  killing  adult  mosquitoes.  For  the  former  purpose  we 
have  to  abolish  unnecessary  water  containers  and  to  screen  or  oil 
such  containers  which  can  not  be  dispensed  with,  or,  in  some  cases,  to 
stock  them  with  larva-eating  fish.  I  have  failed  to  see  the  ad- 
vantage of  substituting  the  use  of  chemical  poisons  dissolving  in 
water  for  the  generally  accepted  method  of  spreading  petroleum  on 
the  surface  of  the  water;  the  latter  method  seems  to  me  the  least 
objectionable.  It  is  unnecessary  to  enter  into  a  detailed  discussion 
of  larva-destroying  measures;  those  in  general  use  are  efficient 
if  carried  out  thoroughly.  Unfortunately  the  position  regarding 
the  destruction  of  adult  mosquitoes  is  not  so  well  defined.     So  far 
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fumigation  with  sulphur  is  the  method  in  general  use;  it  is  an  effi- 
cient and  comparatively  cheap  method,  but  the  disagreeable  smell  and 
the  damage  done  to  metals,  fruit,  and  vegetables  is  a  serious 
drawback. 

The  Nocht-Giemsa  method,  disinfection  with  CO,  which  is  recom- 
memled  for  the  destruction  of  rats,  is  said  to  be  inefficient  against 
mosquitoes.  I  have,  however,  found  coal  gas  to  be  a  powerful 
culicide  in  laboratory  experiments,  but  have  so  far  made  only  a 
few  experiments  on  a  larger  scale,  of  which  the  result  seems  to  be 
that  it  is  quite  feasible  to  obtain  good  results  in  this  way.  The 
action  of  the  gas  must  be  somewhat  more  prolonged  than  that  of  the 
sulphur  dioxide,  but  the  cost  was  not  considerably  higher,  not  even 
in  Yucatan,  where  gas  is  very  expensive.  As  far  as  I  can  judge,  the 
recently  published  fumigation  with  cresyl  (Bouet  and  Roubaud) 
would  seem  even  more  efficient  and  cheaper  than  both  the  sulphur 
and  the  gas  methods,  without  possessing  serious  inconveniences,  and 
T  am  therefore  at  present  engaged  in  a  study  of  its  practical  appli- 
cation. The  pyrethrum  method  is  not  quite  reliable,  as  the  mos- 
quitoes become  stupified  only  but  are  not  killed,  and  cyanide  and 
phenol  camphor  are  somewhat  expensive. 

The  measures  Avhich  have  for  their  object  to  impede  mosquitoes 
of  gaining  access  to  infected  individuals,  namely,  early  detection  of 
cases  and  their  isolation,  are  of  the  utmost  importance  as  protection 
measures  against  the  introduction  of  yellow  fever  into  noninfected 
places,  in  which  S.  fasciata  are  present,  but  of  much  less  importance 
in  endemically  infected  areas.  They  make  it  necessary  to  carry  out  a 
careful  inspection  of  all  passengers  arriving  from  infected  places  and 
their  observation  during  the  possible  incubation  period,  either  in 
quarantine  or  by  daily  inspection. 

The  protection  of  nonimmunes  against  the  bites  of  infected  mos- 
quitoes must  practically  consist  in  their  thorough  protection  against 
mosquito  bites  in  general,  at  any  rate  during  night,  as  it  is  the  only 
safe  plan  in  endemic  areas  to  regard  all  stegomyiae  as  infected,  and  as, 
in  such  areas,  a  very  high  percentage  of  mosquitoes  are  stegomyise, 
which  occur  together  with  other  mosquitoes.  Segregation,  living  at 
a  distance  from  the  native  quarters,  can,  of  course,  in  some  places  be 
useful  to  a  certain  extent,  but  it  is  by  nb  means  an  efficient  measure. 
And  to  pass  one's  whole  time  in  a  screened  house  or,  at  any  rate,  each 
night  from  4  or  5  o'clock  in  the  afternoon  to  8  in  the  morning  if-:  a 
way  of  living  which  will  soon  become  insupportable  to  most  people. 
Therefore,  protection  of  nonimmunes  in  endemic  areas  is  theoretically 
a  very  valuable  measure,  but  practically  it  is  always  carried  out  in  a 
very  imperfect  way  and  can  not  be  relied  upon. 
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In  order  to  put  matters  clear  and  as  a  basis  for  discussion  I  shall 
now  briefly  sum  up  the  measures  which  I  think  should  be  put  in 
force  in  each  of  the  following  three  cases:  (1)  Endemic  areas,  (2) 
exposed  places,  and  (3)  epidemics  in  places  where  yellow  fever  is 
ordinarily  absent. 

Endemically  infected  places. — In  these  places  all  stress  should  be 
laid  on  the  eradication  of  mosquitoes,  and  as  the  destruction  of  adult 
mosquitoes  on  a  large  scale  in  a  whole  city  is  utterly  impracticable  it 
follows  that  all  available  energy  should  be  directed  toward  the  de- 
struction of  larvffi  or  toward  the  prevention  of  mosquitoes  depositing 
their  eggs,  the  previously  mentioned  measures  being  carried  out 
officially. 

No  measures  need  be  taken  in  the  case  of  running  water,  but  it 
can  not  be  taken  for  granted  that  mosquito  larvae  do  not  thrive  in 
water  because  it  is  frequently  moved,  if  it  is,  on  the  other  hand,  left 
stagnant  for  a  considerable  length  of  time.  Thus,  larvae  have  been 
found  in  wells  from  which  water  used  to  be  extracted  several  times  a 
day  with  a  bucket.  Also  containers  which  are  said  to  be  emptied 
daily  should  be  looked  upon  as  suspicious.  They  contain  frequently 
larvae,  which  go  to  the  bottom  when  the  container  is  emptied  and 
remain  living  in  a  very  small  quantity  of  water  until  the  container 
is  filled  again. 

These  measures  can  be  made  obligatory  for  householders  and  can 
be  enforced  by  fines,  or  they  can  be  carried  out  by  the  health  authori- 
ties.   The  latter  is,  I  believe,  the  better  plan. 

In  either  case,  frequent  inspections  are  necessary  in  order  to  make 
sure  of  the  absence  of  forbidden  collections  of  water  and  that  oiling 
and  screening  are  properly  carried  out.  In  the  case  of  cesspits  it 
must  be  remembered  that  mosquitoes  may  enter  and  escape  through 
a  pipe  outlet,  even  if  several  meters  long. 

These  are  the  principal  measures  in  endemic  areas  and  should,  if 
faithfully  carried  out,  lead  to  the  complete  eradication  of  mosquitoes. 
Additional  measures  may  be  useful,  as  the  detection  of  cases,  their 
isolation,  and  fumigation  of  infected  houses;  but  their  importance 
can  not  be  very  great,  considering  that  for  each  case  of  typical  yel- 
low fever,  which  always  occurs  in  a  foreigner,  there  are  probably  tens 
and  very  likely  hundreds  of  cases,  mostly  in  natives,  which  are 
never  detected.  Therefore,  if  the  funds  available  are  not  unlimited, 
as  they  seldom  are,  it  will  be  more  useful  to  employ  all  the  forces 
to  destroy  mosquitoes,  and  simply  exact  from  practitioners'  reports 
of  all  suspicious  cases,  instead  of  keeping  up  a  costly  system  of 
inspectors  to  visit  the  residences  of  foreigners  and  occasionally  detect 
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a  case  on  the  third  or  fourth  day  of  yellow  fever,  sometimes  later, 
but  very  seldom  before,  and  often  not  at  all. 

Exposed  places  should  also  rid  themselves  of  mosquitoes,  so  that 
there  would  be  no  danger  of  spreading  should  a  case  of  yellow  fever 
l)appen  to  be  introduced.  An  exposed  place  is  one  where  S.  fasciata 
is  present,  and  the  risk  incurred  by  the  introduction  of  yellow-fever 
oases  increases  proportionately  to  the  prevalence  of  stegomyise.  If 
these  mosquitoes  are  completely  exterminated  the  place  ceases  to  be 
exposed  to  infection  and  there  need  be  no  measures  against  the  import 
of  cases.  But  as  long  as  this  is  not  attained  the  greatest  possible 
care  should  be  taken  to  avoid  introduction  of  individuals  suffering 
from  yelloAv  fever.  And  in  all  places  where  the  temperature  condi- 
tions are  favorable  for  S.  fasciata^  the  import  of  mosquitoes  should 
be  prevented  by  all  means. 

Antimosquito  quarantine  consists  in  careful  fumigation  of  all 
ships  arriving  from  infected  or  suspected  ports,  unless  it  can  be 
reasonably  proved  that  a  ship  has  not  been  exposed  to  the  introduc- 
tion of  mosquitoes  on  board  in  such  a  port.  As  proof  of  this  a  cer- 
tificate might  be  accepted  stating  that  the  ship  has  remained  moored 
during  the  whole  of  its  stay  at  a  safe  distance,  i.  e.,  from  200  to  500 
meters,  according  to  the  conditions  of  the  harbor,  whether  open  and 
exposed  to  wind  or  closed.  For  loading  and  unloading  mosquito- 
proof  lighters  must  have  been  employed.  In  the  case  of  screened 
ships  the  exemption  may  be  made  that  it  should  form  no  objection 
that  they  had  been  close  to  the  shore  or  even  at  a  pier,  in  order  to 
take  passengers  on  board,  if  all  nonscreened  compartments,  particu- 
larly the  holds,  have  been  kept  carefully  closed  during  that  time. 

Fumigation  should  include  all  parts  of  the  ship.  Under  no  con- 
ditions should  the  holds  be  exempted,  particularly  in  fruit  ships, 
which  are  more  likely  to  harbor  mosquitoes  than  any  other. 

With  regard  to  passengers,  they  should  pass  an  initial  examina- 
tion, state  their  point  of  destination,  and  sign  a  declaration  that 
they  will  report  to  the  local  health  officer  twice  daily  for  two  weeks. 
In  the  event  of  any  suspicious  sign  they  would  be  immediately  iso- 
lated. Passengers  arriving  in  mosquito-proof  ships,  but  not  in  other 
ships,  might  have  the  number  of  days  since  the  departure  from  an 
infected  port  discounted  from  the  total  of  14. 

Several  authorities  maintain  that  this  observation  of  passengers 
is  insufficient  and  advocate  the  real  quarantine  system.  But  when  it 
is  considered  that  Germany,  with  a  large  land  frontier  and  immense 
traffic,  has  been  able  to  protect  herself  against  importation  of  cholera 
from  Russia  for  years,  it  seems  strange  that  more  stringent  measures 
should  be  necessary  in  the  case  of  the  comparatively  limited  mari- 
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time  traffic  from  yellow-fever  places  to  neighboring  ports.  Another 
point  of  importance  is  also  that  it  presents  little  difficulty  to  extend 
the  observation  period  to  a  fortnight  instead  of  six  days,  but  it  would 
be  nearly  impossible  to  establish  a  quarantine  of  14  days,  which  must 
be  considered  necessary  in  view  of  the  experience  of  Marchoux  and 
Simond,  that  a  natural  incubation  period  of  13  days  is  occasionally 
observed. 

An  additional  and  very  important  advantage  is  that  this  system 
can  be  easily  applied  to  all  passengers,  immunes  and  nonimmunes. 
Health  authorities  are  thus  saved  the  discussion  of  doubtful  cases 
of  immunity  and  the  possibility  of  repeated  infections  is  taken  into 
account. 

Thus  mosquito-proof  ships  should  have  their  screened  departments 
exempted  from  fumigation  and  their  passengers  should  be  allowed  a 
shorter  observation  period  corresponding  to  the  duration  of  the 
voyage;  other  ships  should  be  completely  fumigated  and  their  pas- 
sengers should  complete  the  whole  period  of  observation.  A  careful 
mosquito  inspection  should  always  be  made  on  screened  ships  before 
any  exemption  is  conceded. 

In  the  case  of  an  epidemic  outbreak  in  a  nonendemic  area  the 
importance  of  measures  is  inverted  as  compared  with  the  conditions 
in  endemic  areas.  Larvae  destruction  and  prevention  of  mosquito 
breeding  take  a  secondary  place;  detection  of  cases,  isolation,  and 
fumigation  of  infected  houses,  on  the  other  hand,  become  the 
principal  measures. 

Finally,  a  small  number  of  noninununes  on  expeditions,  and  in 
similar  cases,  should  protect  themselves  as  far  as  possible  b}'^  segre- 
gation and  screening. 

I  believe  that  the  individualizing  methods  here  advocated  would 
be  more  efficient  and  cheaper  as  well  as  less  oppressive  than  the  com- 
bined and  often  more  stringent  methods  which  are  in  use  in  some 
places. 

There  is  no  time  left  to  discuss  classification  of  ships ;  I  shall  only 
say  that  in  my  opinion  there  is  no  reason  to  distinguish  between 
infected  and  suspected  ships;  a  ship  with  yellow-fever  cases  on  board 
constitutes  no  danger  per  se;  on  the  other  hand,  a  ship  carrying 
mosquitoes,  but  with  no  yellow-fever  cases,  maj^  be  extremely  dan- 
gerous. It  is  unjustifiable  to  declare  a  ship  indemne  after  20  days 
(extrinsic  and  intrinsic  incubation),  as  there  is  no  guarantee  that 
mosquitoes  would  always  infect  individuals  on  their  first  day  on 
board,  instead  of  later  on;  nor  can  the  possibility  be  excluded  that 
they  might  remain  in  the  hold  during  the  passage  and  escape  on 
arrival. 
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DISCUSSION. 

Col.  L.  M.  Maus,  Medical  Corps,  United  States  Army,  chief  sur- 
geon eastern  division,  in  his  discussion  of  Surg.  White's  paper, 
stated  that  the  crusade  against  yellow  fever  was  successfully  carried 
out  by  means  of  screening  with  18-inch  mesh  and  destruction  of  the 
larvae.  The  troops  at  Jackson  BaiTacks,  that  city,  were  kept  in  the 
garrison  under  quarantine  and  the  post  newly  screened.  Although 
surrounded  by  many  cases  of  yellow  fever  in  adjoining  city  blocks, 
no  case  occurred  among  the  troops.  Yellow  fever  moves  regularly 
from  house  to  house,  which  proves  that  the  stegomyia  travels  very 
slowly.  During  the  epidemic  in  Jacksonville,  Fla.,  in  1877  the 
physicians  noticed  this  fact,  but  did  not  understand  the  reason.  It 
is  possible  that  the  neighbors  next  door  visited  the  house  infected 
and  thus  got  the  disease  and  transferred  it  along. 

Dr.  Eduardo  Liceaga,  president  Superior  Board  of  Health,  Mexico : 
Knowing  Avhat  are  the  three  requisites  for  the  propagation  of  yellow 
fever,  to  wit,  a  person  suffering  of  the  disease,  the  transmission  of 
the  cause  through  the  bite  of  the  mosquito,  and  a  nonimmune  bitten, 
we  found  that  the  disassociation  of  the  three  was  enough  to  avert  the 
spread  of  the  disease.  The  easiest  one  to  disassociate  was  the  patient 
himself,  whom  we  protected  from  being  bitten  by  the  mosquitoes  by 
isolating  him  in  a  room  protected  with  wire  screens. 

With  only  this  method  we  succeeded  in  reducing  greatly  and 
finally  making  the  disease  disappear  from  all  cities  and  places  except 
Yucatan,  where,  due  to  the  existence  of  unrecognized  and  unrecog- 
nizable cases,  we  have  been  and  are  fighting  the  mosquitoes  them- 
selves by  cleaning  all  pools  and  stagnant  waters  and  by  preserving 
all  water  deposits  free  from  lai-vse  by  visiting  each  dwelling  house 
every  12  days  to  see  that  all  water  deposits  are  kept  free  from 
larvae. 

With  this  method,  together  with  the  isolation  of  the  patient  and 
fumigation  of  every  place  where  a  case  occurs,  we  have  stamped  out 
the  yellow  fever  from  every  place  in  Mexico,  except  Yuzatan,  and 
from  this  place  it  is  now  rapidly  disappearing. 

Capt.  Charles  F.  Craig,  Medical  Corps,  United  States  Army:  I 
have  been  much  interested  in  following  Dr.  Seidelin's  work  upon  Ms 
so-called  parasite  and  yellow  fever.  I  have  read  his  publications, 
and  while  I  have  not  seen  his  preparations  I  have  seen  his  drawings, 
and  presuming  that  they  are  accurate  representations  of  the  prepara- 
tions, I  must  say  that  I  do  not  believe  the  objects  pictured  are  para- 
sites. I  have  had  over  12  years  of  experience  with  the  Romanowsky 
stains,  as  Leishman's,  Giemsa's,  Wright's,  and  others,  in  blood  work, 
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and  I  know  that  they  are  full  of  pitfalls,  and  preparations  stained 
with  them  often  present  appearances  in  the  red  corpuscles  resem- 
bling parasitic  bodies.  It  is  therefore  necessary  to  be  exceedingly 
careful  in  drawing  conclusions  regarding  a  supposed  parasite  stained 
in  blood  with  these  methods.  Personally,  I  believe  that  Dr.  Seide- 
lin's  bodies  are  probably  artefacts  or  due  to  degenerative  conditions 
m  Hie  blood  corpuscles,  for  I  have  seen  similar  bodies  in  the  blood 
of  patients  suffering  from  other  diseases,  especially  malaria. 

I  must  take  exception  to  Dr.  Seidelin's  statement  that  it  is  impossi- 
ble to  reduce  the  number  of  mosquitoes  to  a  noninfective  minimum  in 
cities  where  yellow  fever  is  endemic.  This  has  been  done  in  Habana, 
Rio  Janeiro,  and  the  Canal  Zone,  as  we  all  know. 

Regarding  other  statements  in  the  paper,  tending  to  throw  discredit 
upon  the  results  of  the  Yellow  Fever  Board,  headed  by  Walter  Reed, 
I  would  only  say  that  in  the  fact  that  this  dread  disease  has  disap- 
peared wherever  prophylactic  measures  based  upon  the  results  of 
this  board  have  been  enforced,  we  have  an  unanswerable  proof  of  the 
truth  of  their  conclusions. 

A.  J.  Orenstein,  Canal  Zone :  I  wish  to  add  to  what  Capt.  Craig 
said  in  reference  to  the  possibility  of  reducing  S.  calopiis  to  a  nonin- 
fective number.  It  was  done  in  Panama.  Although  from  time  to 
time  a  few  S.  caloipus  can  be  found  here  and  there,  the  accidental 
introduction  of  a  yellow-fever  case  into  the  city  of  Panama  has  not 
resulted  in  a  secondary  case.  This,  I  think,  proves  conclusively  that 
at  least  at  the  time  this  case  was  introduced  the  &.  calopus  were  not 
sufficiently  numerous  to  give  rise  to  secondary  cases. 

I  say  this  especially  because  of  Dr.  Seidelin's  statement  that  he 
has  been  informed  that  S.  calopus  are  not  at  all  uncommon  in  the 
Canal  Zone. 

Prof.  Creighton  Wellman,  New  Orleans,  La.:  I  wish  to  state 
that  if  Dr.  Seidelin's  informant  reported  for  the  period  I  was  in  the 
Canal  Zone  he  was  mistaken  in  his  facts.  Wliile  I  was  in  the  Canal 
Zone  I  sought  diligently  for  stegomyia,  and,  although  an  experienced 
collector,  I  found  neither  larvse  nor  adults  and  indeed  no  other  spe- 
cies, although  such  undoubtedh^  exist  in  rural  districts. 

Dr.  H.  Seidelin,  Liverpool,  England:  To  Dr.  White  I  would  say 
that  it  is  very  far  from  being  an  impossibility  to  screen  ships — in  fact, 
English  shipowners  have  carried  this  measure  into  practice.  One 
firm,  the  Booth  Steamship  Co.,  of  Liverpool,  first  tried  the  system, 
as  recommended  by  Dr.  Melville-Da^ason,  their  medical  superin- 
tendent, on  a  single  ship,  which  went  far  up  the  Amazon  <and  one 
of  its  tributaries.  After  the  ship  had  made  two  such  voyages  with- 
out a  single  case  of  malaria  or  yellow  fever,  a  thing  which  had  not 
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been  accomplished  before  in  their  experience,  they  screened  all  their 
ships,  I  believe  over  40.  Practical  people  would  not  go  to  this  very 
larsfe  expenditure,  representing  thousands  of  pounds,  if  they  did  not 
find  it  practicable.  (Results  published  by  Melville-Davison  in  Yellow 
Fever  Bureau  Bulletin,  1911,  I,  6.) 

To  Dr.  Orenstein  I  can  only  say  that  the  information  referred  to 
was  received  from  a  prominent  American  health  official  in  the  Panama 
Canal  Zone,  who  wrote  to  me  that  they  could  not  possibly  have  had 
any  cases  of  yellow  fever  in  the  zone,  as  the  disease  would  then 
certainly  have  spread,  since  they  had  quite  a  number  of  stegomyia. 

Capt.  Craig  and  Dr.  White  seem  to  have  misunderstood  what  I  said 
about  the  destruction  of  adult  mosquitoes.  I  have  never  said  that 
they  could  not  and  should  not  be  destroyed  in  the  case  of  an  epidemic  ; 
of  course  they  should.  But  I  have  said,  and  I  repeat  it,  that  destruc- 
tion of  adult  mosquitoes  is  of  little  use  in  endemically  infected  areas, 
where  larvae  destruction  and  abolishment  of  breeding  places  are  the 
only  rational  measures. 

Capt.  Craig  believes  that  my  parasites  are  artefacts.    He  has  not^ 
seen  them,  and  I  think  we  had  better  delay  the  discussion" until  he 
has.    But  I  may  tell  him  that  no  authority  who  has  seenmy  specimens 
Eas  seriously  entertained  that  idea. 

Surg.  Gen.  Sternberg  mentioned  the  negative  results  of  previous 

investigations.     I  have  no   other  answer  than  this — that  negative 

results  nearly  always  precede  a  positive  one.    In  this  particular  case 

the  very  great  advances  in  staining  technique  and  construction  of 

I   microscopes  may  have  helped  me  to  obtain  better  results  than  my 

I    predecessors. 

WEDNESDAY  AFTERNOON,  SEPTEMBER  25,  1912. 

RAPPORT  SUR  LA  PROPHYLAXIE  DE  LA  MALADIE  DU  SOMMEIL. 
MM.  A.  Laveban  et  A.  T.hiroux. 

La  maladie  du  sommeil  constitue,  pour  les  populations  de  I'Afrique 
intertropicale,  un  redoutable  fleau.  Endemique  depuis  longtemps 
sur  un  grand  nombre  de  points  de  la  cote  occidentale,  depuis  le 
Senegal  jusqu'a  St.  Paul  de  Loanda,  cette  maladie  a  pris,  dans  ces 
dernieres  annees,  une  grande  extension  au  Congo  francais,  au  Congo 
beige,  dans  I'Ouganda  et  dans  I'Est  africain  allemand. 

Le  Haut-Oubanghi  et  la  Haute-Sangha  ont  ete  envahis.  La  region 
de  Carnot  (Haute-Sangha),  encore  indemne  en  1906,  est  aujourd'hui 
tres  eprouvee. 
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All  Congo  beige,  le  Bas-Katanga  est  atteint. 

Dans  I'Ouganda,  la  maladie  est  nettement  envahissante  depuis 
1896 ;  elle  s'est  repandue  vers  le  nord,  sur  les  rives  du  Lac  Albert  et 
dii  bras  du  Nil  qui  en  sort,  jusqu'a  Oualdelai  et  jusqu'a  I'enclave  de 
Lado ;  vers  le  sud,  dans  I'Est  af ricain  allemand,  Un  foj^er  a  ete 
signale  dans  la  Rhodesia  Xord-Est. 

De  1905  a  1910,  le  nombre  des  deces  dus  a  la  maladie  du  sommeil 
dans  I'Ouganda  a  ete  de  25,685 ;  des  regions  entieres  sont  en  voie  de 
se  depeiipler. 

On  croyait  naguere  que  la  maladie  du  sommeil  etait  speciale  a  la 
race  noire,  il  n'en  est  rien ;  les  blancs  s'infectent  comme  les  noirs  et, 
depuis  quelques  annees,  le  nombre  des  blancs  qui,  ayant  contracte  la 
maladie  du  sommeil  dans  I'Afrique  equatoriale,  rentrent  en  Europe 
pour  se  soigner  n'a  pas  cesse  de  s'accroitre. 

La  question  de  la  prophylaxie  de  cette  maladie  si  meurtriere,  si 
rebelle  aux  moyens  de  traitement,  s'impose,  a  I'attention  des  hygie- 
nistes,  et  c'est  avec  raison  qu'elle  a  ete  inscrite  au  programme  du 
Congres. 

Nous  possedons  heureusement,  grace  a  une  serie  de  decouvertes 
d'un  tres  haut  interet  faites  dans  ces  dernieres  annees,  des  notions 
tres  precises  sur  I'etiologie  de  la  maladie  du  sommeil.  Nous  savons 
que  I'agent  de  la  maladie  est  un  trypanosome,  le  Trypanosoma  gam- 
hiense,  qui  a  ete  decouvert  par  Dutton  en  Gambie,  en  1902,  et  dont  le 
role  pathogene  a  ete  bien  etabli  par  Castellani,  D.  Bruce,  Nabarro  et 
ensuite  par  un  grand  nombre  d'autres  observateurs ;  nous  savons  aussi 
que  le  Trypanosoma  gamhiense  est  propage  par  les  mouches  piqn  antes 
connues  en  Afrique  sous  le  nom  de  tsetses  et  en  particulier  par  la 
Glossina  palpalis  qui  se  rencontre  tou jours  dans  les  localites  ou  la 
maladie  du  sommeil  est  endemique.  Une  exception  a  ete  citee  a  cette 
regie :  dans  la  Rhodesia  Nord-Est  on  a  trouve  un  foyer  d'endemicite 
de  la  maladie  dans  des  localites  oil  il  n'existe  que  des  glossines  ap- 
partenant  a  d'autres  especes  que  Gl.  palpalis^  mais  on  pent  dire  que 
cette  exception  confirme  la  regie,  car  il  a  ete  demontre  que  le  trypa- 
nosome, agent  de  cette  endemie  de  Rhodesia,  appartenait  a  une  autre 
espece  que  Tr.  gamhiense;  Stephens  et  Fantham  ont  decrit,  sous  le 
nom  de  Tr.  rhodesiense,  un  nouveau  trypanosome  qui  est  propage  par 
les  Glossina  morsitans.  Ce  foyer  de  la  Rhodesia,  peu  important 
jusqu'ici  par  le  nombre  des  malades,  presente  cependant,  au  point  de 
vue  prophylactique,  un  grand  interet;  on  doit  conclure  des  faits  ob- 
serves en  Rhodesia  que  les  regions  dans  lesquelles  la  Gl.  palpalis 
n'existe  pas,  mais  ou  les  tsetses  sont  representees  par  d'autres  especes, 
et  en  particulier  par  la  Gl.  morsitans.,  peuvent  etre  envahies  par  la 
maladie  du  sommeil,  ou  du  moins  par  une  maladie  tres  voisine. 
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Les  tsetses  ne  jouent  pas  seulement  un  role  mecanique  dans  le  trans- 
port des  trypanosoraes ;  les  parasites  accomplissent  ime  phase  de  leur 
evolution  dans  le  corps  des  tsetses,  comme  I'ont  demontre  les  travaux 
de  Kleine.  de  Bruce  et  de  ses  collaborateurs  et  de  Roubaud.  On 
s'explique  ainsi  qu'une  specialisation  existe  entre  le  trypanosome  et  la 
mouche  qui  le  propage,  de  meme  qu'entre  I'hematozoaire  du  paludisme 
et  certains  moustiques,  les  Anopheles. 

Les  glossines  s'infectent  surtout  en  sugant  le  sang  des  sujets  atteints 
de  la  maladie  du  sommeil;  on  a  beaucop  accuse  le  gros  gibier  de 
servir  de  reservoir  au  virus;  la  plupart  des  mammiferes  sent  sensi- 
bles  au  Tr.  garribiense;  les  bovides,  les  chiens.  la  plupart  des  singes, 
les  antilopides  peuvent  s'infecter  comme  I'homme  quand  ils  sont 
piques  par  des  tsetses  infectieuses,  mais,  en  fait,  il  est  rare  de  trouver, 
dans  les  pays  ou  la  maladie  du  sommeil  est  endemique,  des  animaux 
sauvages  ou  domestiques  infectes  par  le  Tr.  garnhiense;  cela  est  plus 
commun  pour  le  Tr.  rhodesiense. 

Certains  observateurs  ont  avance  que  des  insectes  su^eurs  de  sang 
autres  que  les  Glossina,  les  Stegomj-^ia  notamment,  pouvaient  trans- 
mettre  la  trypanosomiase ;  on  a  reussi  quelquefois  dans  les  labora- 
toires  a  obtenir  des  transmissions  par  le  procede  suivant:  Un 
Stomoxys  (mouche  piquante)  ou  un  Stegomyia  (moustique)  est  place 
sur  un  animal  infecte  par  le  7'r.  gamhiense;  des  qu'il  a  commence 
a  sucer  le  sang,  on  le  retire  et  on  le  porte  immediatement  sur  un 
animal  sain  qui  pent  s'infecter  si  I'insecte  le  pique  aussitot.  On  se 
place  ainsi  dans  les  memes  conditions  que  si  on  inoculait  un  peu  de 
sang  avec  une  aiguille  ou  une  lancette,  conditions  qui  different  nota- 
blement  des  conditions  naturelles. 

Koch  et  Kudicke  ont  cite  des  faits  tendant  a  prouver  que  la  trans- 
mission de  la  maladie  du  sommeil  peut  avoir  lieu  par  le  coit,  et  la 
transmission  de  I'infection  par  la  voie  vaginale  a  ete  realisee  chez 
divers  animaux  dans  quelques  experiences  de  laboratoire;  il  n'existe 
aucun  exemple  avere  de  ce  mode  de  transmission  chez  I'espece 
humaine. 

La  maladie  du  sommeil  a  ete  importee  souvent  en  dehors  de  I'Af- 
rique,  dans  des  regions  comme  les  Antilles,  I'Amerique  centrale  et  le 
Sud  des  fitats-Unis,  ou  les  mouches  piquantes  (autres  que  les  tsetses) 
et  les  Stegomyia  abondent ;  un  grand  nombre  de  noirs  atteints  de  la 
maladie  du  sommeil  ont  ete  transportes  autrefois  dans  ces  regions; 
e'est  ainsi  que  Guerin  a  pu  reunir,  a  la  Martinique  (These,  Paris, 
1869),  148  cas  de  maladie  du  sommeil  observes  en  douze  ans  sur  des 
noirs  provenant  de  la  cote  occidentale  d'Afrique.  Malgre  des  condi- 
tions meteoriques  tres  favorables  en  apparence,  jamais  la  maladie 
ne  s'est  repandue  dans  ces  regions  du  globe ;  on  ne  peut  pas  citer  un 
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seul  fait  de  contagion  en  dehors  des  zones  a  tsetses  de  I'Afrique 
intertropicale.  La  contagion  en  dehors  de  ces  zones  ne  deviendrait 
possible  que  si  des  glossines  etaient  transportees  dans  des  regions 
favorables  a  leur  developpement  ou  elles  pourraient  s'acclimater. 

De  ces  faits  on  pent  tirer  les  conclusions  suivantes : 

II  n'est  pas  a  craindre  que  la  maladie  du  sommeil  se  propage  en 
dehors  des  zones  a  tsetses  de  I'Afrique;  la  lutte  contre  cette  redou- 
tabie  endemie  peut  done  etre  circonscrite  a  cette  partie  du  globe.  Le 
nord  et  le  sud  de  I'Afrique  oii  les  tsetses  ne  rencontrent  pas  les  con- 
ditions favorables  a  leur  existence  paraissent  etre  a  I'abri  du  fieau. 

La  Glossina  palpalis  est  I'agent  ordinaire  de  propagation  du 
Ti^panosoTna  gambiense,  mais  d'autres  especes  de  glossines  peuvent 
sans  doute  la  suppleer;  la  Glossina  morsitans  propage  le  Trypano- 
soma rhodesiense. 

De  meme  que  pour  le  paludisme,  la  prophylaxie  doit  s'adresser 
ici,  d'une  part  a  I'agent  de  propagation,  d'autre  part  aux  malades 
qui  constituent  le  principal  reservoir  de  virus  pour  la  trypanosomiase, 
le  seul  pour  le  paludisme. 

I.    MESUKES  AYANT  POUR  BUT  DE  DETRUIRE  LES  GLOSSINES  OU  DE  METTRE 
l'homme  a  l'abri  de  LEURS  PIQURES. 

Les  glossines  ont  besoin  pour  se  multiplier  de  terrains  humides 
proteges  par  la  brousse;  Glossina  palpalis^  en  particulier,  s'eloigne 
peu  des  rives  boisees  des  cours  d'eau  et  des  lacs;  ses  larves  et  ses 
pupes,  deposees  dans  le  sol,  meurent  quand,  par  suite  de  la  dis- 
parition  de  la  brousse,  elles  se  trouvent  exposees  aux  ardeurs  du 
soleil  (Roubaud), 

Les  auteurs  sont  unanimes  pour  constater  que  le  debroussement  est 
une  des  mesures  les  plus  utiles  que  I'on  puisse  prendre  contre  les 
glossines.  La  brousse  sera  detruite  dans  un  rayon  de  2  kilometres 
environ  autour  des  villages,  des  postes  ou  residences,  des  factoreries; 
aux  abords  des  places  ou  les  indigenes  viennest  puiser  I'eau  ou  laver 
le  linge,  aux  points  d'amarrage  des  pirogues  ou  d'escale  des  bateaux, 
aux  abords  des  ponts  et  des  gues,  sur  les  routes  frequentees,  le  long 
des  voies  ferrees. 

Au  Congo  beige,  31  brigades  sanitaires  comprenant  1,680  hommes 
sont  employees  au  debroussement  et  au  deboisement. 

Le  debroussement  par  le  feu  a  I'inconvenient  de  faire  disparaitre 
les  arbres  en  meme  temps  que  la  brousse;  il  est  preferable  de 
debrousser  a  la  main  en  epargnant  les  arbres  a  partir  de  4  metres 
de  hauteur;  les  arbres  ebranches  jusqu'a  3  metres  au-dessus  du  sol 
peuvent  etre  conserves  sans  inconvenient,  a  la  condition  de  n'etre 
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pas  trop  serres.    La  brousse  et  les  arbustes  coupes  et  desseches  seront 
brules  sur  place,  la  oii  il  n'y  aura  pas  d'arbres  a  menager. 

II  est  indique  de  combler  les  mares  iniitiles,  a  proximite  des  vil- 
lages, et  de  mettre  a  la  disposition  des  indigenes  des  puits  d'un  acces 
facile,  afin  qu'ils  ne  soient  pas  forces  d'aller  puiser  I'eau  dans  des 
niarigots  on  des  cours  d'eau  sur  les  bords  desquels  pullulent  les 
glossines. 

Des  villages  situes  sur  les  rives  de  cours  d'eau  ou  de  lacs  infestees 
par  les  Gl.  palpalis  ont  ete  souvent  abandonnes,  soit  spontanement 
par  les  indigenes,  soit  par  mesure  sanitaire,  sur  I'injonction  des 
autorites  europeennes.  Les  villages  des  indigenes  de  I'Afrique  in- 
tertropicale  sont  vite  reconstruits,  et  a  peu  de  frais.  On  choisit 
naturellement  les  nouveaux  emplacements  in  dehors  des  zones  a  Gl. 
palpalis. 

Dans  I'Ouganda,  la  population  indigene  d'un  grand  nombre  de 
localites  a  ete  deplacee  dans  ces  dernieres  annees;  c'est  ainsi  que  les 
lies  Sese  (lac  Victoria)  ont  ete  evacuees;  pendant  I'annee  1909, 
24,000  personnes  ont  ete  eloignees  des  localites  infestees  par  les 
Gl.  palpalis.  Grace  a  cette  mesure,  et  au  deboisement  largement 
pratique,  la  mortalite  par  maladie  du  sommeil  a  beaucoup  diminue 
dans  I'Ouganda.  Dans  le  Buganda,  le  chiffre  des  deces  par  cette 
cause  qui,  en  1905,  avait  ete  de  8,003,  est  tombe,  en  1909,  a  925;  en 
1910,  il  a  ete  de  1,546. 

Le  deplacement  des  villages  indigenes  situes  sur  les  cours  d'eau 
ou  a  proximite  des  lacs  presente  cet  inconvenient  que  les  localites 
evacuees  ne  s'assainissent  pas;  elles  sont  envahies  par  la  brousse,  le 
gros  gibier  qui  peut  servir  de  reservoir  au  virus  s'y  multiplie,  et  les 
glossines  y  pullulent  en  liberte.  Dans  ces  conditions,  il  est  difficile 
de  reoccuper  les  localites  abandonnees,  alors  que  ces  localites,  situees 
sur  des  cours  d'eau  ou  sur  des  lacs,  presentent  au  point  de  vus  eco- 
nomique  de  grands  avantages,  les  transports  par  eau  etant  d'une 
grande  utilite  dans  des  pays  ou  il  n'y  a  pas  de  routes.  C'est  la  une 
consideration  dont  on  doit  tenir  compte. 

La  destruction  du  gros  gibier  aux  environs  des  agglomerations  est 
indiquee;  le  gros  gibier,  les  antilopes  notamment,  pouvant  servir  de 
reservoir  au  virus. 

Koch  a  recommande  de  detruire  les  crocodiles  dont  le  sang  sert  a 
la  nourriture  des  glossines. 

On  a  songe  a  recourir  aux  ennemis  naturels  des  glossines.  Picard 
a  fait  connaitre  un  hymenoptere  du  genre  Oxybelus,  chasseur  de 
glossines  au  Soudan  frangais;  E.  Eoubaud,  un  Bembex  (guepe), 
chasseur  de  glossines  au  Dahomey.  Les  essais  d'elevage  de  ces  in- 
sectes  n'ont  malheureusement  pas  reussi. 
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Minchin  a  recommande  I'introduction,  dans  les  pays  k  tsetses,  de  la 
poule  de  brousse  (jungle  fowl)  qui  detruit  les  pupes  de  ces  insectes; 
ce  conseil  nous  semble  bon. 

Maldonado  a  preconise  I'emploi  de  la  glu  pour  la  destruction  des 
glossines;  on  a  utilise,  dans  la  meme  but,  le  latex  de  Loranthus,  de 
Ficus  et  d'Euphorbiacees.  Dans  les  localites  ou  abondent  les  glos- 
sines, on  tend  des  toiles  de  couleur  sombre  enduites  de  glu  ou,  mieux, 
on  garnit  une  partie  du  corps  d'animaux  domestiques  (chevres,  anes) 
ou  de  travailleurs  indigenes  avec  des  morceaux  d'etoffes  noires 
enduites  de  glu.  Ce  procede  a  ete  employe  avec  un  certain  succes 
a  Pile  Principe  et  au  Nyasaland. 

Les  moyens  de  protection  mecanique  qui  rendent  de  si  grands 
services  dans  la  prophylaxie  du  paludisme  peuvent  etre  utilises  contre 
les  glossines,  au  moins  par  les  Europeens  dont  les  habitations  se 
pretent  a  I'installation  de  toiles  metalliques.  La  protection  mecanique 
n'est,  malheureusement,  pas  applicable  aux  huttes  mal  closes  des 
indigenes. 

Les  voiles  qui  protegent  la  tete  et  la  nuque,  et  les  gants  qui  pro- 
tegent  les  mains,  sont  dilRcilement  supportes  dans  les  zones  a  tsetses 
a  cause  de  la  grande  chaleur  qui  y  regne. 

Sur  les  bateaux  qui  font  le  service  des  lacs  et  des  cours  d'eau  dont 
les  rives  donnent  abri  aux  tsetses,  il  est  indispensable  d'avoir  des 
reduits  proteges  contre  I'acces  des  mouches,  et  cependant  bien  ventiles, 
afin  que  les  passagers  n'hesitent  pas  a  en  faire  usage. 

La  protection  mecanique  doit  etre  employee  aussi  pour  les  railways 
qui  traversent  des  regions  infestees  de  glossines. 

Les  tsetses  ne  piquant  que  le  jour,  il  est  indique  de  voyager  pen- 
dant la  nuit  dans  les  pays  ou  elles  abondent ;  pour  la  paludisme,  I'indi- 
cation  est  inverse,  les  Anopheles  ne  piquant  que  le  soir  et  la  nuit. 

Les  tsetses  s'attaquent  plus  souvent  aux  personnes  qui  ont  des  vete- 
ments  de  couleur  sombre  qu'a  celles  qui  ont  des  vetements  blancs ;  il 
est  done  indique  de  porter,  dans  les  pays  a  tsetses,  des  vetements 
blancs  ou  de  couleur  claire. 

On  ne  connait  pas  de  procede  de  vaccination  efficace  contre  la  try- 
panosomiase  humaine,  on  ne  connait  pas  non  plus  de  medicament  qui 
puisse  etre  employe  sans  danger  preventivement,  d'une  fagon  suivie, 
comme  I'est  la  quinine  dans  la  prophylaxie  du  paludisme.  L'acide 
arsenieux  n'a  pas  d'action  preventive  dans  les  trypanosomiases. 

Lorsque.  au  cours  d'un  voyage  dans  une  region  ou  la  trypanoso- 
miase  est  endemique,  on  a  ete  pique  par  les  tsetses,  il  est  prudent  de 
faire  une  ou  deux  injections  d'atoxyl ;  cette  precaution  s'impose  quand 
les  piqures  sont  le  siege  de  douleurs  persistantes  accompagnees  de 
rougeur  et  d'cedeme  de  la  peau. 
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n.  MESURES  ayant  POUR  BUT  d'empecher  les  sujets  atteints  de  try- 
panosomiase  de  propager  la  maladie. 

II  n'est  pas  douteux  que  I'expansion  actuelle  de  la  maladie  soit  due, 
pour  une  grande  part,  aux  changements  qui  se  sent  produits  dans  la 
maniere  de  vivre  des  indigenes  depuis  que  les  Europeens  ont  pris 
possession  des  vastes  regions,  a  peine  explorees  naguere,  de  I'Afrique 
intertropicale.  Autrefois  chaque  peuplade  vivait  a  part,  les  in- 
digenes se  deplagaient  pen ;  aujourd'hui  les  trafiquants  et  leurs  servi- 
teurs,  les  porteurs,  les  soldats  et  les  travailleurs  indigenes,  passent 
sans  cesse  des  regions  infectees  dans  des  regions  encore  indemnes  et 
les  contaminent.  II  est  urgent  de  prendre  des  mesures  severes  pour 
empecher  les  sujets  atteints  de  trypanosomiase  de  propager  la  maladie. 

Dans  les  regions  ou  la  maladie  du  sommeil  est  deja  endemique,  une 
excellente  mesure  consiste  a  creer  des  camps  ou  des  villages  dans 
lesquels  les  malades  sont  reunis  et  traites.  Ces  camps  ou  villages  de 
segregation,  qui  isolent  les  malades  de  la  population  saine,  ont  rendu 
de  grands  services  dans  I'Ouganda,  dans  I'Afrique  occidentale  alle- 
roande,  au  Congo  beige,  au  Congo  frangais,  au  Senegal. 

Dans  I'Ouganda,  des  camps  de  segregation  ont  ete  installes  a 
Chagwe,  a  Busiro  et  a  Busoga.  En  I'espace  de  quatre  ans,  7,209 
malades  ont  ete  traites  dans  ces  camps. 

L*Afrique  orientale  allemande  possede  6  camps  de  segregation  pour 
les  indigenes  atteints  de  la  maladie  du  sommeil. 

Deux  camps  ont  ete  installes  au  Nyasaland. 

Au  Congo  beige,  27  lazarets  ou  villages  de  segregation  ont  ete 
crees. 

Au  Congo  frangais,  outre  I'hopital  de  Brazzaville,  un  village  de 
e6gregation  pour  les  indigenes  atteints  de  trypanosomiase  a  ete 
installe,  en  1910,  par  la  Mission  de  la  maladie  du  sommeil. 

D&s  1908,  un  village  de  segregation  a  ete  cree  au  Senegal,  d'apres 
les  plans  et  sous  la  direction  du  Dr.  Thiroux. 

En  1912,  un  village  de  segregation  a  ete  cree  a  la  Cote  d'lvoire,  aux 
environs  de  Koroko. 

Pour  installer  les  camps  ou  villages  de  segregation,  il  f  aut  choisir 
des  localites  qui  ne  sont  pas  infestees  de  glossines  et  en  particulier  de 
Ol.  palpalis;  les  plateaux  un  peu  eleves,  suffisamraent  eloignes  des 
lacs  ou  des  cours  d'eau,  conviennent  tres  bien,  apres  un  debroussement 
m^thodique. 

On  evitera  tout  ce  qui  ferait  ressembler  le  village  de  segregation  a 
une  prison ;  on  s'efforcera  au  contraire  de  procurer  aux  malades  tout 
le  bien-etre  possible,  afin  que  les  indigenes,  loin  de  fuir  ce  village, 
demandent  a  y  etre  soignes.     Les  cases  seront  du  modele  local  et  on 
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procurera  aux  malades  la  nourriture  qu'ils  preferent;  on  n'oubliera 
pas  qu'une  alimentation  abondante  est  im  adjuvant  excellent  du 
traitement  de  la  trypanosomiase.  Un  oii  plusienrs  medecins  seront 
charges  de  traiter  les  malades  et  de  surveiller  I'hygiene  generale. 

Lorsqu'il  n'est  pas  possible  d'eloigner  les  malades  des  agglomera- 
tions dans  lesquelles  ils  se  sont  infectes,  il  est  indiqiie  de  les  reunir  dans 
des  cases  un  pen  ecartees  et  de  les  soumettre  a  un  traitement  qui  aura 
pour  efFet  de  faire  disparaitre  les  trypanosomes  du  sang  et  de 
diminuer,  par  suite,  les  dangers  de  contagion. 

II  importe  que  les  malades  soient  traites  aussi  rapidement  que 
possible,  afin  qu'ils  ne  puissent  pas  transmettre  la  trypanosomiase, 
et  aussi  dans  leur  propre  interet,  la  maladie  etant  plus  facilement 
curable  a  la  premiere  periode  de  son  evolution  qu'a  la  seconde.  Des 
medecins  seront  charges  de  passer  des  visites  dans  les  villages  in- 
digenes et  les  chefs  de  ces  villages  seront  tenus  de  signaler  ceux  de 
leurs  administres  qui  presenteront  des  signes  de  la  maladie  du 
sommeil,  en  particulier  des  adenites  cervicales. 

Un  decret  de  1906  qui  a  organise,  au  Congo  belce,  les  chefferies 
indigenes,  rend  le  chef  de  chaque  village  responsable  de  I'execution 
de  toutes  les  mesures  interessant  I'hygiene:  c'est  la  une  mesure  excel- 
lente  qui  devrait  etre  appliquee  dans  toutes  les  colonies  africaines  et 
qui  rendrait,  en  particulier,  de  grands  services  dans  la  prophylaxie 
de  la  maladie  du  sommeil;  le  concours  des  chefs  indigenes  est  indis- 
pensable, non  seulement  pour  faire  connaitre  les  malades,  mais  aussi 
pour  les  operations  de  debroussement,  de  comblement  des  mari- 
gots,  etc. 

Dans  les  regions  oii  la  trypanosomiase  est  endemique,  il  est  neces- 
saire  de  faire  connaitre  anx  habitants  les  mesures  qu'ils  doivent 
prendre  pour  se  proteger  contre  la  maladie.  On  distribuera  aux 
Europeens  des  notices  donnant  des  indications  simples  et  pratiques 
sur  la  maladie  du  sommeil,  sur  ses  causes,  sur  son  mode  de  propaga- 
tion par  les  tsetses  et  sur  sa  prophylaxie:^  les  instituteurs  seront 
charges  de  donner  a  leurs  eleves  les  notions  indispensables.  On 
s'efforcera  de  renseigner  les  indigenes  par  I'intermediaire  des  chefs 
des  villages. 

Afin  d'emprecher  I'extension  de  la  maladie  dans  des  regions  encore 
indemnes,  il  est  indispensable  de  prendre  une  serie  de  mesures  dont 
les  plus  importantes  peuvent  etre  resumees  comme  il  suit : 

Eviter  que  les  soldats  indigenes,  les  porteurs.  les  boys.  les  courriers.  qui  ont 
He  recrutes  dans  les  pays  ou  la  maladie  du  souimeil  est  endemique,  soient 
envoyes  dans  des  pays  encoi'e  indemnes. 

Exiger  des  travailleurs  indigenes  qui  passent  d'une  region  dans  I'autre,  des 
certificats  de  sante.  dflivres  depuis  moins  d'une  annee. 


584       SECTION   VIII :    MILITARY,    NAVAL,   AND   TEOPICAL  HYGIENE. 

Cr6er  des  postes  d'inspection  sur  les  voies  de  communication  les  plus  fr6- 
quent^es  (voies  de  terre  et  voies  fluviales),  de  maniere  k  interdire  aux  malades 
atteints  de  trypanosomiase  I'acc&s  des  regions  indemues  ou  faiblement  infectees. 

Dutton  et  Todd  ont  insiste  avec  raison  sur  I'importance  de  cette 
derniere  mesure;  ils  ont  reconiniande  d'examiner  specialement,  dans 
les  postes  d'inspection,  les  sujets  atteints  de  polyadenite  lymphatique ; 
des  reglements  conformes  aux  idees  emises  par  ces  observateurs  ont 
ete  adoptes  au  Congo  beige,  oii  17  postes  d'inspection  ont  ete  crees, 
et  au  Soudan  anglo-egj^ptien,  sur  les  frontieres  congolaises. 

Pour  lutter  efficacement  contre  la  maladie  du  sommeil,  une  entente 
entre  les  Gouvernements  interesses  serait  necessaire. 

Une  conference  Internationale  reunie  a  Londres,  au  mois  de  juin 
1907,  avait  elabore  un  projet  d'entente  pour  la  lutte  contre  la  maladie 
du  sommeil;  malheureusement  ce  projet  a  souleve  des  difficultes  diplo- 
matiques  et  il  a  ete  abandonne. 

La  pratique  n'a  pas  tarde  a  montrer  I'utilite  des  mesures  preconi- 
sees  par  la  Conference  de  Londres.  Des  arrangements  ont  ete  conclus 
par  plusieurs  Gouvernements,  mais  ces  arrangements  particuliers  ne 
remplacent  que  tres  imparfaitement  le  plan  d'ensemble  qui  avait  ete 
congu  et  auquel  il  faudra  revenir,  croyons  nous. 

En  1908, 1'Allemagne  a  signe,  avec  la  Grande-Bretagne,  un  arrange- 
ment relatif  a  la  prophylaxie  de  la  maladie  du  sommeil. 

Les  mesures  a  prendre  dans  la  Rhodesia  et  au  Katanga  ont  ete 
Pobjet  d'une  entente  entre  la  Grande-Bretagne  et  la  Belgique. 

Les  gouverneurs  generaux  de  I'Afrique  equatoriale  frangaise  et  du 
Congo  beige  ont  pris,  de  concert,  des  mesures  pour  empecher  les 
indigenes  atteints  de  la  maladie  du  sommeil  de  passer  d'une  de  ces 
colonies  dans  I'autre. 

La  lutte  contre  la  maladie  du  sommeil  est  engagee  partout  dans 
I'Afrique  equatoriale.  Des  missions  allemandes,  anglaises,  beiges, 
f  rangaises,  portugaises  ont  ete  envoyees  dans  les  pays  les  plus  eprouves 
pour  etudier  la  maladie  et  les  moyens  de  la  combattre ;  les  societes  de 
medecine  tropicale,  creees  de  tons  cotes  dans  ces  demieres  annees,  ont 
mis  la  question  a  leur  ordre  du  jour  et  ont  elabore  des  programmes 
pour  la  lutte  a  entreprendre ;  -  dans  toutes  les  colonies  interessees  des 
arretes  ou  des  reglements  sanitaires  ont  prescrit  les  mesures  a 
prendre;  *  des  i-esultats  partiels  ont  deja  ete  obtenus,  mais  une  direc- 
tion generale  fait  defaut  pour  coordonner  les  efforts  et  les  rendre 
plus  efficaces;  nous  estimons  que  cette  direction  generale  ne  sera 
obienue  que  par  une  entente  des  Gouvernements  interesses. 

•Des  semblables  notices  ont  6t6  distributes  au  Congo  beige  et  dans  les 
colonies  anglaises  de  I'Afrique  tropicale  par  le  Sleeping  Sickness  Bureau  of  the 
Royal  Society  et,  au  Congo  frangais,  par  la  Mission  frangaise  de  la  maladie  du 
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sommeil.  Le  Dr.  Tliiroux  a  fait  distribuer  aux  administrateurs  commandant 
les  cercles  du  Senegal  et  aux  instituteurs  des  specimens  de  Gl.  palpalis  avec 
des  notices  sur  la  raaladie  du  sommeil  et  sa  prophylaxie. 

'Voir  notament  le  rapport  de  MM.  Laveran  et  Kermorgant  k  la  Societe  de 
pathologie  exotique,  rapport  dont  les  conclusions  ont  et§  votfies  par  la  Soci§t6. 
(Bull,  de  la  Soc.  de  path,  exotique,  1908,  t.  I,  p.  319.) 

*  On  consultera  avec  interet  le  rgglement  coordonuant  les  mesures  prises  au 
Congo  beige  pour  enraj^er  la  maladie  du  sommeil  (Imprimerie  du  Congo  beige 
a  Boma)  et  les  arretes  concernant  la  maladies  du  sommeil  en  vigueur  dans 
I'Afrique  equatoriale  et  dans  I'Afrique  occldentale  frangaise.  (Bullet,  de  la 
Soc.  de  path,  exotique,  1911,  t.  IV,  p.  505,  et  1812,  t.  V,  p.  2. ) 


THE    TEEATMEISTT    OE    TRYPANOSOMA   INFECTION    BY    MEANS    OF 
CERTAIN    PIGMENTS    ORALLY    ADMINISTERED. 

Prof.  Dr.  Ltjdwig  Bsiegeb   (Berlin). 

It  has  already  been  stated  by  us  in  an  earlier  communication  that 
bodies  of  the  Saffranin  group  possess  a  specific  trypanocidic  effect. 
The  experiments  were  continued  by  Dr.  Krause,  my  collaborator 
many  years  in  colonial  research,  and  myself,  the  results  of  which  will 
now  be  given. 

Krause  and  Weber  discovered  in  my  institute  in  1907  that  the 
trypanocidic  action  of  certain  pigments  loses  this  specific  effect  or 
that  it  becomes  more  pronounced,  just  according  as  the  molecule  is 
formed ;  that  is  to  say,  one  may,  by  addition  or  taking  away  of  groups 
in  the  lateral  chain,  either  increase  or  decrease  the  effect.  We  were 
enabled  to  carry  on  these  observations  further  in  a  most  excellent 
manner  with  the  substances  below  mentioned. 

Let  it,  however,  be  said  beforehand  that  the  pigments  first  em- 
ployed have  other  qualities  as  well,  namely,  a  specific  effect  against 
trypanosoma,  but  that  this  effect  is  of  a  transient  character.  The 
trypanosoma  disappear  out  of  the  blood,  but  reappear  after  6  or  8 
weeks  and  the  cure  is  therefore  only  an  apparent  one. 

From  this  it  can  be  deduced  that  the  substances  which  up  to  now 
have  been  incorporated  with  the  animal  body  have  been  too  quickly 
split  up. 

It  would  appear  therefore  probable  that  all  these  different  sub- 
stances work  only  upon  the  trypanosomen  situated  in  the  blood  circu- 
lation, while  those  in  the  organs  and  tissues  hold  parasites  concealed 
which  are  not  reached  by  the  remedy. 

It  has  therefore  been  our  endeavor  to  discover  substances  not  easily 
split  up  and  nonoxygenized  which  will  permeate  all  the  organs.    As 


586     SECTION  \^^:  military,  naval,  and  tropical  hygiene. 

a  matter  of  fact  we  have  discovered  and  have  reported  such  sub- 
stances, as  has  already  been  related.  In  the  course  of  these 
investigations  a  very  large  number  of  bodies  belonging  to  the  saf- 
franin  and  eurhodin  groups — some  of  them  new — were  taken  and 
biologically  examined.  Only  well-characterized  substances  possessing 
especially  strong  trypanocidic  effects  and  containing  in  their 
molecules  the  combination  of  3  and  5  nitrogen  were  given  by  mouth. 
These  substances  are  capable  of  great  resistance  against  disintegra- 
tion and  maj^  be  made  absolutely  nonpoisonous  by  chemical  purifica- 
tion. A  man  can  take  up  to  30  grains,  in  doses  of  from  one-quarter 
up  to  1  grain  per  diem,  without  an}^  injurious  effect,  as  the  substances 
are  absolutely  free  from  arsenic.  But  in  practice  only  0.1  to  a  max- 
imum of  0.3  per  diem  is  required.  Here  we  have  proof  that  organic 
bodies  need  not  necessarily  be  coupled  with  arsenic  in  order  to  bring 
the  trypanosoma  substance  to  the  cells.  The  infection  of  animals  was 
carried  on  with  trypanasoma  brucii  by  means  of  four  different  va- 
rieties of  the  same  stock.  Firstly,  with  Hamburg  stock,  out  of  the 
Institute  for  Tropical  Hygiene  (Nocht)  ;  secondly,  with  Koch  stock, 
out  of  the  Koch  Institute,  Berlin;  thirdly,  with  strong  arsenic  stock 
out  of  the  local  veterinary  school;  and,  fourthly,  with  Mesnil  stock, 
out  of  the  Pasteur  Institute,  Paris. 

Although  the  trypanosomen  were  morphologically  of  different 
kinds  with  regard  to  the  size  the  success  of  our  remedy  was  in  all 
cases  good.  It  may  here  be  mentioned,  too,  that  all  our  experiments 
with  rats  and  guinea  pigs  met  with  the  same  degree  of  success.  Thus, 
often  from  12  to  20  rats  were  infected  and  fed  with  the  preparation. 
With  two  excei^tions  the  animals  thus  fed  w^ere  always  cured  and 
freed  from  trypanosomen.  At  the  present  time  we  have  series  of 
rats,  infected  last  November  and  December  and  fed  on  the  prepara- 
tion, which  are  to-day  alive  and  free  from  trypanosomen,  although 
the  feeding  with  the  preparation  has  ceased  for  months. 

The  time  of  such  feeding  lasted  from  four  to  six  weeks.  The  food 
for  rats  was  composed  of  soaked  bread,  while  that  of  guinea  pigs  was 
soaked  wheat  husks,  well  mixed  with  the  pigment  and  so  kneaded 
that  the  whole  was  one  homogeneous  mass. 

In  addition  to  this  the  animals  were  fed  with  nourishing  food  every 
second  day  without  the  pigment.  For  a  rat  or  guinea  pig  about 
0.05  gram  up  to  0.1  gram  of  the  substance  was  used.  The  results 
obtained  from  guinea  pigs  were  equally  good.  Rats  which  had  been 
freed  from  trypanosomen  for  months  were  reinfected  with  more 
difficulty  than  originally  infected  ones,  and  the  infection  in  the 
former  could  be  more  easily  removed  than  in  the  case  of  the  newly 
infected  ones. 
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The  rats  were  fed  with  the  substance  at  once,  as  well  as  24  hours 
after  infection,  when  the  blood  became  more  or  less  flooded  with 
trypanosomen  by  its  means.  Here  it  was  proved  that  all  substances 
are  not  equally  advantageous  to  use.  Some  substances  possessing 
really  good  trypanocidic  properties — the  molecules  of  which,  how- 
ever, were  a  little  changed — when  given  to  rats  more  than  24  hours 
after  infection  could  not,  in  consequence  of  the  slightly  changed 
molecules,  any  longer  destroy  the  trypanosomen  in  time  to  prevent 
death. 

Since  guinea  pigs  live  longer  after  infection  with  trypanosoma 
than  rats  (our  stocks  killed  rats  in  from  48  to  72  hours),  we  have 
been  working  especially  with  them  during  the  last  few  months,  as 
the  effect  of  the  remedy  on  the  inner  organs  is  easier  to  determine  in 
their  case.  As  regards  virulence  it  may  be  mentioned  that  it  is  not 
of  equal  importance  in  infection  if  the  blood  be  taken  from  the  tail 
or  if  an  infected  rat  be  killed  and  the  whole  of  the  heart's  blood  be 
used  for  purposes  of  infection. 

With  the  best  substances  we  can  save  guinea  pigs  6  days  after  in- 
fection and  24  hours  before  death  by  one  single  dose;  that  is  to  say, 
we  can  free  them  from  trj^panosoma  and  permanently  cure  them  by 
further  doses.  Those  that  are  not  treated  with  the  substance  die  on 
the  seventh  day. 

We  tried  using  serum  of  animals  which,  although  not  infected,  had 
been  fed  for  some  weeks  with  the  best  trypanocidic  pigments.  For 
example,  a  dog  was  so  fed,  and  after  it  had  had  about  50  grains  of 
the  substance  blood  was  taken  from  it  and  injected  into  infected  rats. 
As  was,  however,  to  be  expected,  no  protective  or  healing  effect  was 
observed. 

Observations  are  already  being  carried  on  in  German,  English, 
and  Belgian  colonies  against  the  tsetse  fly  in  cattle  and  sleeping 
sickness  in  man  with  an  especially  good  and  presumably  effective 
substance  produced  as  the  result  of  special  experiments.  This  we 
call  trypasafrol,  but  up  to  the  present  we  do  not  know  with  what 
results  it  has  been  attended. 

We  are  also  engaged  in  testing  these  substances  with  changes  of 
their  molecules,  as  well  as  coupled  with  metals  and  metalloids  in 
other  diseases  of  infection  and  of  metabolism. 


THE  PREVENTION  OF  HUMAN  TRYPANOSOMIASIS  IN  AFRICA. 
John  L.  Todd,  Moutreal. 

No  completely  efficient  method  is  Imown  by  which  human  trypano- 
somiasis can  be  entirely  prevented,  although  there  are  several  factors 
concerned  in  its  spread  through  which  the  extension  of  the  disease 
can  be  delayed.  A  discussion  of  its  prevention  is,  consequently,  at 
once  divided  into  two  parts :  First,  a  statement  of  the  measures,  based 
upon  present  knowledge,  which  may  be  emplo3^ed  bj'^  administrators 
to  hinder  its  extension,  and  second,  a  consideration  of  the  lines  of 
inquiry  wliich  should  be  followed  in  the  study  of  the  disease,  for 
the  purpose  of  finding  means  by  which  it  may  be  entirely  prevented. 

Human  trypanosomiasis  is  caused  by  the  presence  in  human  beings 
of  a  trypanosome  introduced  into  them  by  the  bites  of  an  insect. 
Consequently,  each  of  the  two  headings  into  which  a  discussion  of  the 
prevention  of  the  disease  is  divided  must  consider  the  host,  the  para- 
site, the  fly,  and  the  relations  of  each  of  these  agents  with  the  others. 

It  has  long  been  known  that  persons  much  exposed  to  the  bites  of 
tsetse  flies,  Glossina  paVpalis^  in  particular,  were  especially  liable  to 
become  infected  by  trypanosomes,  and  the  importance  of  preventing 
these  flies  from  biting  people  has  been  apparent.  Glossina  palpalis 
thrives  only  near  water,  so  waterside  villages  should  often  be  moved 
to  higher,  fly-free  ground,  and  activities,  such  as  fishing  and  rice 
farming,  which  require  water,  must  often  be  interrupted  by  the  de- 
population of  the  areas  in  which  they  are  carried  out.  It  has  been 
found  that  Glossina  palpalis  will  not  remain  in  areas  which  have  been 
cleared  of  thick  vegetation;  they  require  a  humid  atmosphere  and 
hhade.  Consequently  a  cleared  space  measuring  200  to  400,  or  better, 
COO  yards  in  width,  should  surround  every  ford,  wharf,  house,  or 
other  place  frequented  by  people  and  situated  in  a  neighborhood 
where  Glossina  palpcdis  exists;  water  for  domestic  purposes  should 
be  obtained  from  wells  rather  than  from  streams.  Most  tsetse  flies 
will  not  bite  at  night ;  therefore,  if  it  is  absolutely  necessary  to  pass 
through  an  area  where  they  exist  the  journey  should  be  made,  as 
far  as  possible,  after  dark. 

It  is  now  certain  that  human  trypanosomiasis  may  be  transmitted 
by  varieties  of  tsetse  flies  other  than  Glossina  palpalis  and  that  it 
may  even  be  carried,  though  probably  rarely,  by  biting  flies  of  other 
genera.  The  bites  of  all  flies,  particularly  tsetse  flies,  are  therefore 
dangerous.  Many  biting  flies  can  not  be  avoided  by  avoiding  water, 
because  its  proximity  is  not  a  necessity  for  them.  Other  means  of 
avoiding  their  bites  must  be  followed.  Fly-proof  screens  for  build- 
ings and  conveyances,  such  as  steamers,  canoes,  and  trains,  are  often 
useful.  Clothing,  including  veils  and  gloves,  gives  considerable  pro- 
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tection  from  fly  bites;  the  clothes  should  fit  loosely  and  be  white, 
for  tsetses  will  settle  on  dark-colored  garments  rather  than  on  white 
ones.  Europeans  forced  to  pass  through  places  infested  by  tsetse 
flies  will  find  it  worth  while  remembering  that  they  are  much  less 
likely  to  be  bitten  if  natives  are  near  them  and  if  they  make  little 
movement.  None  of  the  substances  with  which  it  has  been  proposed 
to  cover  persons  to  make  them  repellant  to  tsetses  are  efficient;  the 
oils  of  citronella  and  eucalyptus  seem  to  be  the  best  of  them. 

From  what  has  been  said,  it  is  obvious  that  there  is  no  perfect 
method  of  preventing  people  from  being  bitten  by  tsetse  flies  in  dis- 
tricts where  they  exist,  nor  is  there  any  method  of  exterminating 
them ;  but  the  flies  can  not  give  trypanosomiasis  by  their  bites  unless 
they  have  previously  ingested  trypanosomes.  The  importance  of 
preventing  the  entrance  into  uninfected  districts  of  trypanosomes 
contained  in  the  blood  of  infected  persons  or  animals  is  evident. 

The  history  of  the  spread  of  human  trypanosomiasis  shows  that 
it  extends  slowly  from  an  infected  center,  but  that  it  may  be  carried 
very  rapidly  for  long  distances  by  infected  persons.  The  disease 
is  most  virulent  among  populations  newly  subjected  to  it.  The 
opening  up  of  Africa  has  made  travel  infinitely  easier  and  consider- 
able numbers  of  men  quickly  move  long  distances  in  a  way  that  was 
impossible  a  few  years  ago.  Much  of  the  extension  of  human  trypano- 
somiasis seems  to  be  directly  due  to  the  increased  movement  of 
individuals  about  Africa — the  first  cases  in  a  newly  infected  district 
always  appear  along  the  trade  routes;  consequently  transportation 
must  be  controlled  to  prevent  the  carrying  of  the  disease  into  unin- 
fected areas. 

The  application  of  such  control  is  exceptionally  complicated  by 
the  difficulty  of  recognizing  the  disease.  Infected  persons  may 
remain  in  apparent  health  for  years.  At  present  the  disease  can 
only  be  definitely  recognized  by  a  demonstration  of  the  parasite'p 
presence,  and  in  early  cases,  or  even  in  advanced  ones  with  marked 
symptoms,  it  is  often  difficult  to  do  so.  The  parasites  are  usually 
found  by  the  microscopical  examinations  of  body  fluids  and  tissues. 
The  most  efficient  order  of  examination  for  diagnosis  is  gland  juioe, 
blood,  cerebrospinal  fluid,  and  other  materials.  As  a  rule  the  para- 
sites will  be  found  most  easily  and  most  quickly  in  the  gland  juice. 

An  enlargement  of  the  lymphatic  glands  is  an  earl}^  feature  of 
human  trypanosomiasis.  Although  it  may  appear  late  in  some  cases, 
and  although  the  glands  may  become  small  when  the  disease  is  far 
advanced,  it  is  a  very  constant  sign;  and,  though  it  may  not  be  so 
valuable  a  sign  in  Rhodesia,  in  some  parts  of  West  Africa  it  is  wise 
to  assume  that  every  native  with  enlarged  posterior  cervical  glands 
has  trypanosomiasis  until  the  contrary  has  been  proved.  It  is  be- 
lieved that  in  West  Africa  a  very  large  proportion  of  the  cases  of 


590     SECTION  vm;  militaby,  naval,  and  tropical  hygiene. 

trypanosomiasis  existing  in  a  population  will  be  detected  by  exam- 
ining gland  juice  taken  from  the  glands  of  natives  selected  because 
of  grandular  enlargement.  The  method  will  sometimes  fail  in  the 
examination  of  late  cases,  in  whom  the  diagnosis  is  almost  certain 
from  the  symptoms;  it  will  also  fail  to  detect  a  percentage  of  very 
early  cases.  How  great  that  percentage  may  be  is  uncertain,  but  it  is 
not  thought  to  be  large.  At  present  such  cases  can  only  be  detected 
by  more  expensive  methods ;  that  is,  by  repeated  microscopical  exam- 
inations and  by  the  inoculation  of  blood  into  susceptible  animals. 

Examination  by  gland  puncture  constitutes  a  cheap  and  easily 
applied  method  by  which  a  very  large  proportion  of  West  African 
natives  infected  by  trypanisomiasis  may  be  detected.  It  should 
therefore  be  of  much  assistance  in  furnishing  a  basis  for  diagnosis 
to  be  used  in  applying  measures  designed  to  prevent  the  entrance  of 
infected  persons  into  areas  where  human  trypanosomiasis  does  not 
exist.  It  would  be  well  if  all  interchange  of  population  between 
infected  and  uninfected  districts  were  prevented.  If  movement  be- 
tween such  areas  is  inevitable,  it  will  often  be  desirable  to  control  it 
by  a  system  involving  passes  and  periodically  renewable  health 
certificates  to  insure  that  those  who  travel  are  uninfected.  Infected 
persons  found  in  uninfected  districts  should  not  be  allowed  to  re- 
main there ;  the  employment  or  introduction  of  infected  labor  among 
uninfected  persons  should  be  severely  punished.  It  is  often  ad- 
visable to  collect  infected  persons  into  segregation  villages.  These 
villages  are  situated  in  places  where  there  are  no  flies,  and  their 
absence  is  made  doubly  certain  by  surrounding  the  villages  by  culti- 
vated fields  planted  with  sweet  potatoes,  groundnuts,  beans,  or  some 
other  low-lying  crop,  which  will  not  shelter  the  flies  as  do,  for  ex- 
ample, manioc  bushes.  Such  villages  should  be  largely  self- 
supporting,  for  many  early  cases,  even  if  untreated,  have  several 
years  of  capability  for  hard  work  before  them.  The  occupations  of 
the  infected  inhabitants  of  these  villages  should  not  expose  them  to 
fly  bites;  work  that  does  should  be  done  by  the  uninfected  persons 
who  would  inevitably  accompany  some  of  the  patients.  Each  village 
must  be  under  the  immediate  control  of  a  competent  European,  in 
order  that  the  best  living  conditions  may  be  insured  for  those  in- 
habiting it  and  that  it  may  be  a  model  for  neighboring  natives. 
The  gradual  education  of  natives  in  healthier  methods  of  living  in 
their  environment  may  be  made  one  of  the  strongest  factors  in 
securing  a  permanent  reduction  in  the  incidence  of  human  trypa- 
nosomiasis. Although  the  reports  of  the  results  of  treatment  in 
segregation  camps  are  discouraging,  a  small  percentage  of  the  early 
cases  treated  seems  to  have  been  cured,  and  many  natives  have  been 
temporarily  benefited.  The  results  of  the  treatment  of  Europeans 
makes  it  quite  certain  that  many  cases  of  trypanosomiasis  can  be 
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cured  if  they  are  treated  energetically  early  in  the  disease.  The 
sodium  salt  of  para-amido-phenyl-arsenic  acid  (atoxj^l),  or  com- 
pounds allied  to  it,  and  antimony  remain  the  most  efficient  trypano- 
cides.  Each  drug  must  be  given  in  full  doses,  and  it  should  be 
alternated  with  other  trypanocides.  Good  food  and  good  general 
treatment  are  essential. 

Many  wild  animals  and  all  domestic  ones  can  be  infected  with 
the  human  trypanosome.  It  will  therefore  probably  be  wise  to 
destroy  all  wild  animals  near  settlements,  to  make  certain  that 
domestic  animals  are  uninfected  and,  by  protecting  them  from  fly 
bites,  to  prevent  their  infection. 

It  seems  certain  that  more  than  one  variety  of  trypanosome  may 
infect  Africans.  The  methods  of  preventing  infection  by  them  are 
the  same  for  all,  though  the  details  of  applying  those  methods 
may  vary. 

A  means  of  exterminating  tsetse  flies  is  not  known.  Glossina  pal- 
palis  requires  shady,  humid  spots  for  itself  and  for  the  development 
of  its  puppe.  If  these  conditions  be  eliminated  by  the  removal  of 
undergrowth  and  the  places  where  they  existed  be  cultivated,  Glos- 
sina palpalis,  and  to  a  lesser  extent  other  tsetse  flies,  will  leave  them, 
and  it  is  believed  that  they  will  not  return.  Those  flies  which  are 
sometimes  seen  at  the  center  of  a  clearing  of  four  or  more  hundred 
yards  in  width  are  either  casual  immigrants  or,  more  usually,  have 
followed  a  person  or  an  animal  coming  from  the  surrounding 
uncleared  area. 

All  of  the  tsetse  flies  reproduce  very  slowly,  and  it  was  hoped  that 
their  numbers  might  be  considerably  reduced  by  the  destruction  of 
adults.  The  continued  daily  catching  of  tens  or  scores  of  flies  over 
a  period  of  several  months  has  apparently  not  lessened  their  numbers 
in  several  places,  but  in  others  it  has  been  claimed  that  the  flies  have 
been  very  considerably  reduced  by  catching  large  numbers  of  them 
on  traps  composed  of  sheets  of  black  cloth  covered  with  birdlime, 
which  were  hung  on  the  backs  of  field  laborers.  Tsetse  flies,  Glossina 
palpalis  especially,  often  rest  in  sheltered  places  on  steamers  and  are 
carried  for  long  distances ;  the}'^  may  be  carried  by  trains  also.  The 
danger  of  introducing  them  thus  into  districts  where  they  do  not 
exist  is  apparent ;  it  should  be  obviated. 

The  preventive  measure  indicated  in  this  paper  are  practically 
those  outlined  by  the  Liverpool  school  in  1907  and  before.  Now, 
as  then,  it  is  insisted  that  since  there  is  no  efficient  method  of  treating 
the  diseance,  and  since  contact  between  flies  capable  of  transmitting 
the  trypanosomes  and  men  can  not  be  prevented  completely,  every 
effort  must  be  taken  to  prevent  the  introduction  of  the  parasites 
contained  in  infected  persons  or  animals  into  uninfected  districts. 
The  object  of  this  paper,  like  that  of  its  predecessors,  is  merely  to 
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suggest  the  measures  by  which  sleeping  sickness  may  be  prevented. 
The  determination  of  the  precise  way  in  which  those  measures  ought 
to  be  applied  is  left  to  those  who  must  administer  them.  Any  dis- 
cussion of  their  application  is  useless  without  complete  knowledge 
of  the  conditions  existing  in  the  locality  where  they  are  to  be  en- 
forced. Measures  applicable  in  one  situation  may  be  unfitted  for 
another.  For  example,  the  establishment  of  segregation  villages 
would  be  useless  in  certain  heavily  wooded  parts  of  the  Kongo  Free 
State,  where  tsetse  flies  are  ubiquitous  and  most  of  the  natives  are 
infected ;  but  they  might  be  very  useful  in  the  British  colony  of  the 
Gambia,  where  fly-free  areas  exist  and  the  percentage  of  infected 
natives  is  small.  Again,  in  the  Gambia  most  of  the  villages  are  well 
placed  at  some  distance  from  the  water;  it  would  be  superfluous  to 
move  them ;  many  natives  travel  into  the  colony — they  usually  come 
from  uninfected  localities  and  they  enter  the  colony  by  so  many 
points  along  an  exceedingly  long  frontier  that  an  examination  of  all 
travelers  coming  in  would  be  almost  impossible,  but  in  the  Kongo 
the  transplantation  of  villages  and  the  supervision  of  much  traveled 
trade  routes  are  important  and  applicable  measures. 

It  is  again  insisted  that  measures  intended  to  prevent  sleeping 
sickness  must  be  administered  by  a  properly  trained  and  numerically 
adequate  corps  appointed  for  that  purpose.  It  should  consist  of  a 
head  and  assistants,  who  must  be  well-trained  medical  men,  and  of  a 
strong  force  of  clerks,  orderlies,  inspectors,  and  interpreters.  It  is 
essential  that  the  native  members  of  the  corps  should  be  tactful  and 
liked  by  the  native  populations  among  which  they  work.  The  work 
of  the  corps  can  only  be  effective  if  it  be  supported  by  appropriate 
legislation  and  be  adequately  financed.  Considerable  executive  power 
must  reside  in  its  head,  and  the  whole  staff  must  work  in  closest  con- 
nection and  sympathy  with  the  administration  and  services,  such  as 
the  police  and  medical  services,  of  the  area  over  which  it  watches. 
Its  plans  must  be  inspired  by  a  thorough  knowledge  of  local  condi- 
tions, and  they  must  be  definite,  well-organized,  and  coherent  in  all 
their  details ;  the  actions  of  the  corps  must  be  uninterrupted,  "  prompt, 
bold,  and  decisive." 

An  essential  preliminary  of  a  serious  attempt  at  prevention  must 
always  be  a  careful  survey  and  mapping  of  the  people,  infected  and 
uninfected,  and  of  biting  flies  existing  in  the  area  under  considera- 
tion. The  search  for  infected  persons  must  be  thorough.  Those 
making  it  must  enter  the  huts  in  search  of  cases,  and  they  must  never 
forget  the  frequency  with  which  insane  natives  have  been  found  to 
be  suffering  from  trypanosomiasis.  It  is  evident  that  the  search  can 
scarcely  be  successful  without  the  cooperation  of  the  chiefs  and  the 
good  will  of  the  natives.  Every  effort  must  be  made  by  the  doctors 
traveling  through  the  country  to  avoid  frightening  the  natives  and 
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to  convince  them  that  the  measures  taken  are  reasonable^  worthy  of 
support,  and  for  their  good.  The  necessity  for  tact  in  both  the 
Europeans  and  native  assistants  engaged  in  survey  work  is  evident. 

The  usual  distribution  of  the  biting  flies  in  a  giA'en  area  can  only 
be  determined  by  several  seasons'  work  and  the  increase  or  diminution 
in  the  amount  of  human  trypanosomiasis  present  can  only  be  deter- 
mined by  a  repeated  census  of  the  natives;  consequently  the  survey, 
once  commenced,  should  be  maintained  for  some  years. 

A  review  of  the  present  situation  leads  to  the  conclusion  that  there 
is  no  single  means  by  which  human  trypanosomiasis  can  be  prevented, 
but  that  there  are  several  methods  by  which  it  can  be  combated.  It 
is  probable  that  a  union  of  these  methods,  in  well-administered  pre- 
ventive measures,  will  insure  a  comparatively  complete  control  of  the 
disease  in  some  districts.  And  since  the  influences  which  achieve  this 
control — clearing,  absence  of  flies,  good  living  and  medication — are 
those  resulting  from  the  opening  up  of  the  country,  it  is  confidently 
expected  that  as  settlement  advances  the  prevention  of  human  try- 
panosomiasis will  become  progressively  easier.  The  measures  pro- 
posed must  always  be  chosen  after  careful  consideration  of  the  condi- 
tions existing  in  the  locality  in  which  they  are  to  be  enforced.  Lack 
of  funds  and  other  economic  considerations  will  often  tend  to  prevent 
administrators  from  initiating  the  most  effective  measures  of  pre- 
vention. Against  the  cost  of  the  measures  must  be  weighed  the  ruin- 
ous losses  which  they  are  intended  to  prevent. 

The  large  amount  of  research  work  which  has  been  done  on  human 
trypanosomiasis  during  the  past  five  years  has  greatly  increased  our 
knowledge  of  the  infection,  but  it  has  not  added  very  materially  to 
the  means  by  which  it  may  be  combated.  Much  remains  to  be  learned 
concerning  trypanosomiasis  and  further  investigation  should  result 
in  strengthening  our  means  of  fighting  it. 

Work  on  the  nature  of  the  relative  active  immunity  which  some- 
times exists  in  animals  and  men  and  on  the  questions  connected 
with  immunity  should  be  fruitful.  A  knowledge  of  the  reasons 
which  occasionally  prevent  the  rapid  spread  of  human  trypanoso- 
miasis in  localities  where  every  factor  necessary  for  its  extension 
seems  to  be  present,  might  indicate  new  methods  of  prevention. 
More  should  be  known  concerning  the  later  history  of  cases  of 
chronic  human  trypanosomiasis,  of  the  exact  way  in  which  try- 
panosomes  harm  their  hosts,  of  the  existence  of  a  toxin  produced  by 
trypanosomes,  of  the  mechanism  of  susceptibility  and  spontaneous 
cure,  and  of  the  possibilities  of  serum  diagnosis  and  vaccination. 
Better  methods  of  diagnosis  and  treatment,  especially,  are  badly 
needed.  Is  there  always  a  local  reaction  at  the  site  of  an  infecting 
bite,  and  when  one  occurs  will  excision  prevent  infection?  Perhaps 
because  the  results  have  not  been  always  encouraging  the  search 
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for  an  efficient  treatment  of  trypanosomiasis  by  drugs  has  become 
less  active;  the  value  of  the  trypanocides  which  have  been  found 
already  should  be  sufficient  warrant  for  continuing  the  search  for 
fatill  more  efficient  ones,  both  in  the  laboratory  and  in  the  field. 

Little  is  still  known  of  the  bionomics  of  trypanosomes ;  a  knowl- 
edge of  the  factors  which  produce  alterations  in  their  virulence 
and  morphology  might  be  advantageous.  Accurate  knowledge  of 
all  the  living  beings,  of  whatever  species — animals,  reptiles,  birds,  or 
insects — which  may  be  hosts  for  the  trypanosomes  and  of  the  con- 
dition and  development  of  the  parasites  while  dependent  on  them  is 
needed.  An  unexpectedly  large  percentage  of  large  wild  mammals — 
game — has  been  found  to  harbor  trypanosomes  capable  of  infecting 
human  beings.  More  careful  experiments  have  shown  that  the  tsetse 
flies,  which  were  once  held  by  some  persons  to  be  merely  immediate 
mechanical  transmitters  of  trj'panosomes,  can,  under  cartain  un- 
known conditions,  transmit  these  parasites  when  an  interval  of  20 
or  more  days  elapses  between  the  feeds  at  which  the  trypanosomes 
are  received  and  transmitted.  Exact  knowledge  of  the  nature  of 
the  development  followed  by  the  trypanosomes  in  the  tsetse  fly 
and  of  the  insects  in  which  development  may  exist  is  urgently  re- 
quired. It  has  already  been  shown  that  insects  other  than  tsetse 
flies  may  mechanically  transmit  trypanosomes  capable  of  infecting 
human  beings. 

The  success  which  has  attended  attempts  to  prevent  malaria  by 
killing  the  mosquitoes  which  transmit  it  creates  a  natural  impulse  to 
attempt  the  prevention  of  human  trypanosomiasis  by  destroying  the 
flies  which  transmit  it.  Unfortunately,  our  present  knowledge  of  the 
bionomics  of  tsetse  flies  does  not  aflford  us  methods  of  doing  so  com- 
pletely; it  is  possible  that  increased  knowledge  may.  Very  little  is 
known  of  any  of  the  tsetse  flies.  Knowledge  concerning  the  follow- 
ing points  in  particular  is  much  needed  for  all  of  them:  Their  dis- 
tribution, especially  why  tsetses,  though  occurring  in  the  neighbor- 
hood, are  sometimes  very  persistently  absent  from  localities  appa- 
rently suited  to  them;  their  migrations  and  the  influences  deter- 
mining their  local  increase  and  decrease  in  numbers;  their  seasonal 
variations;  their  natural  enemies,  both  rapacious  and  parasitic ;. their 
food ;  the  whole  story  of  their  reproduction  in  nature ;  the  possibility 
of  using  traps  for  the  destruction  of  adult  flies. 

Research  on  these  points  can  only  be  successful  if  it  is  attempted 
by  enthusiastic  and  well-equipped  entomologists  and  if  not  one  but 
several  seasons  are  devoted  to  the  work. 

The  governments  of  the  areas  in  which  human  trypanosomiasis 
occurs  have  already  done  much  to  apply  the  preventive  measures  sug- 
gested by  existing  knowledge  of  the  disease  and  to  support  studies 
from  which  more  efficient  measures  might  result.    In  the  application 
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of  preventive  measures  the  good  understanding  which  ensures  com- 
plete international  cooperation  must  be  preserved.  The  free  inter- 
change of  information  concerning  the  measures  applied,  the  re- 
searches undertaken,  and  the  results  of  both  must  continue ;  the  pub- 
lication of  an  annual  report  should  be  part  of  every  body  engaged 
in  the  prevention  of  human  trypanosomiasis.  In  this  connection  the 
great  value  of  the  Bulletin  of  the  Sleeping  Sickness  Bureau  is  ob- 
vious; no  references  to  original  publications  are  given  in  this  paper, 
because  they  can  be  found  so  easily  in  that  Bulletin. 

The  recent  spread  of  human  trypanosomiasis  has  largely  resulted 
from  the  coming  of  Europeans  to  Africa ;  changed  conditions  which 
will  result  from  this  continued  occupation  of  tropical  Africa  will 
probably  do  much  to  limit  the  extent  of  the  disease.  For  example, 
railroads  make  unnecessary  the  passage  of  large  bodies  of  carriers, 
by  whom  infection  has  often  been  carried,  from  infected  to  unin- 
fected districts. 

In  conclusion,  it  is  repeated,  human  trypanosomiasis  can  be  con- 
trolled in  many  parts  of  Africa  by  the  energetic  application  of  exist- 
ing methods  of  prevention,  and  it  is  not  improbable  that  continued 
research  will  result  in  the  discovery  of  more  efficient  ones.  Wherever 
it  is  possible  permanent  methods  of  prevention  such  as  deforestation 
and  education  of  the  natives  should  be  employed  in  preference  to 
temporary  ones  such  as  the  depopulation  of  a  district. 
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LEWISI.' 

F.  G.  NovY,  W.  A.  Perkins,  and  R.  Chambers,  from  the  Hygienic  Laboratory, 
University  of  Michigan,  Ann  Arbor,  Micb. 

In  a  previous  paper  ^  it  was  shown  that  cultures  of  Tr.  leivisi  when 
plasmolyzed  in  collodium  sacs,  against  distilled  water,  underwent 
changes  resulting  apparently  in  complete  solution  or  rather  disinte- 
gration of  the  organism.  Three  or  more  injections,  on  alternate  days, 
of  such  plasmolyzed  cultures  protected  young  rats  against  a  minimal 
infective  dose  of  virulent  blood.  Immunity  could  therefore  be  pro- 
duced by  the  injection  of  disintegrated  cultural  tryi^anosomes. 

At  the  time  it  was  also  pointed  out  that  cultures  of  T7\  lewisi  and 
Tr.  hrucei,  even  after  they  had  passed  through  a  hundred  generations 
or  subcultures,  in  the  course  of  two  years,  do  not  become  attenuated 
by  such  prolonged  consecutive  passage,  but  readily  infect.  This 
statement  is  only  partially  true,  since  the  organisms  on  prolonged 
cultivation  actually  do  suffer  some  loss  of  virulence  or  capacity  to 
infect.  A  culture  of  Tr.  hrucei  in  the  one  hundredth  generation  will 
infect  rats,  but  the  period  of  incubation  is  somewhat  lengthened ;  and 
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while  death  may  occur  within  two  or  three  weeks,  it  may  not  result 
until  several  months  have  elapsed  from  the  time  of  inoculation,  the 
longest  survival  being  191  days.  Obviously,  the  conditions  which 
obtain  in  cultivation,  notably  the  composition  and  reaction  of  the 
medium,  the  temperature,  and  duration  or  age  of  culture,  are  not 
without  appreciable  effect  on  these  organisms. 

From  the  beginning,  when  the  cultivation  of  Tr.  lewisi  and  Tr. 
hrucei  was  first  effected,  we  have  looked  forward  to  the  production  of 
attenuated  strains  which  could  be  utilized  in  preventive  inoculations. 
It  seemed  reasonable  to  believe  that  the  cultures  of  pathogenic  pro- 
tozoa, like  those  of  bacteria,  would  be  found  available  to  some  extent 
in  the  production  of  immunity.  The  fact  that  spontaneous  recovery 
may  occur  in  protozoal  diseases,  as  is  the  case  with  relatively  insus- 
ceptible species,  indicates  the  establishment  of  an  acquired  immunity, 
and  hence  the  inherent  capacity  possessed  by  such  animal  to  protect 
itself  against  the  given  parasite.  The  trypanosomal  infection  of  the 
conmion  rat  is  a  most  excellent  illustration  of  this  fact,  since  it  only 
exceptionally  proves  fatal.  In  the  course  of  some  weeks  or  months 
the  rat  gets  rid  of  the  trypanosome  and  becomes  immune  to  a  subse- 
quent inoculation.  It  is  evident,  therefore,  that  the  cultures  of  this 
parasite  are  particularly  suitable  for  work  bearing  upon  trypanosomal 
attenuation  and  immunity.  With  this  organism  it  has  been  possible 
to  demonstrate  two  important  facts — first,  that  attenuation  can  be 
secured;  and  second,  that  such  living  attenuated  cultures  confer  a 
solid  and  permanent  immunity. 

The  culture  of  Tr.  lewisi  which  we  have  used  was  isolated  from 
a  rat  September  5,  1905,  since  which  time  it  has  been  maintained  on 
ordinary  blood-agar  medium,  at  25°.  It  is  at  present  in  the  three 
hundred  and  thirteenth  generation.  At  first,  the  culture  was  readily 
infective,  the  growth  from  a  single  tube  being  sufficient  to  produce 
typical  infection  in  the  rat.  This  infective  property  persisted  for 
a  considerable  period  and  was  frequently  utilized  to  supply  infected 
rats  for  the  laboratory.  After  a  long  interval,  in  March,  1909,  this 
procedure  to  secure  a  rat  infection  was  again  resorted  to;  the  cul- 
ture then  being  in  the  one  hundred  and  fifty-eighth  generation.  Con- 
trary to  expectation  no  infection  resulted.  During  the  next  few 
weeks  no  less  than  17  rats  were  tested  by  intraperitoneal  injections, 
each  receiving  from  two  to  four  cultures.  In  every  case,  as  before, 
the  result  was  negative,  although  daily  examinations  were  made  for 
an  entire  month.  These  tests  clearly  demonstrated  that  this  stock 
culture  of  Tr.  lewisi  had  completely  lost  its  capacity  to  develop 
within  the  rat.     In  other  words,  it  had  become  fully  attenuated. 

The  many  inoculations  made  with  this  culture  during  the  past 
three  years  have  invariably  failed  to  produce  infection.     The  result 
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is  the  same  whether  the  contents  of  a  single  tube  or  of  50  tubes  is 
injected  into  the  rat.  Such  cultures,  grown  at  25°  for  7  to  10  days, 
were  extremely  rich  in  flagellates  Avhich  at  times  formed  a  thick 
slimy  covering  on  the  blood-agar  medium.  Hence,  the  quantity  of 
flagellates  injected  was  at  times  enormous,  and  yet  notwithstand- 
ing this  fact  no  infection  could  be  produced.  The  microscopic  ap- 
pearance of  the  cultures  was  in  no  wise  different  from  that  of  the 
early  generations  which  gave  positive  results,  but  the  parasitic  prop- 
erty of  the  organism  was  definitely  lost. 

All  attempts  to  restore  the  infectious  character  to  the  culture  have 
been  fruitless.  Even  when  the  culture  was  placed  in  collodium  sacs, 
in  the  peritoneal  cavity  of  rats,  it  failed  to  multiply.  Possibly 
further  efforts  in  this  direction  may  be  successful. 

^Vhile  it  is  true,  as  has  been  emphasized  above,  that  the  cultures 
are  no  longer  infective,  it  is  an  interesting  fact  that  the  majority  of 
the  inoculated  rats  do  show  in  their  blood,  within  the  next  day  or 
two,  a  small  numl)er  of  fairly  typical  blood  trypanosomes.  These, 
however,  do  not  increase  in  numbers  and  usually  disappear  within 
48  hours  after  the  injection.  After  that  they  are  not  to  be  found 
even  though  most  careful  examinations  are  made  for  a  month  or 
more.  With  the  hope  of  restoring  the  virulence,  the  blood  of  rats 
showing  these  early  trypanosomes  was  drawn  from  the  heart  and 
injected  ^  into  clean  young  rats,  and  was  also  planted  at  the  same 
time  on  blood  agar.  Much  to  our  surprise,  it  was  found  that  such 
blood  failed  to  infect  the  rats,  and  also  failed  to  give  cultures  in 
the  tubes. 

The  failure  to  secure  a  growth  on  the  blood-agar  medium  was 
particularly  surprising  since,  as  is  well  known,  this  cultural  method 
is  capable  of  revealing  trypanosomes  even  when  prolonged  micro- 
scopic examinations  are  negative.  In  all,  about  12  rats  which  showed 
these  transitory  trypanosomes  were  cultured  without  obtaining  the 
slightest  indication  of  a  growth.  Similarly,  the  inoculation  of  nine 
rats  with  such  blood,  the  doses  A^arying  from  one-fourth  to  3  cubic 
centimeters,  failed  to  infect.  Here,  as  above,  the  negative  result 
could  not  be  ascribed  to  the  small  number  of  trypanosomes,  for  it 
can  be  readily  shown  that  the  normal  trypanosomal  blood  will  infect 
when  diluted  to  such  an  extent  that  the  parasites  can  scarcely  be 
detected  under  the  microscope.  Likewise,  the  susceptibility  of  our 
rats  could  not  be  called  into  question.  In  all  of  our  work  special 
care  was  taken  to  use  only  young  rats,  weighing  from  60  to  90  grams, 
which  had  been  repeatedly  examined  for  two  or  more  weeks  and  thus 
found  to  be  free  from  natural  infection.  When  used  as  controls,  the 
injection  of  1  cubic  centimeter  of  a  1 :  10,000  dilution  of  blood  con- 
taining Tr.  lewisi  invariably  gave  a  rich  infection. 
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It  is  evident,  therefore,  that  the  trypanosomes  which  appear  tran- 
sitorily in  the  blood  of  rats  after  the  injection  of  a  culture  are  in- 
capable of  further  multiplication  or  reproduction.  They  are  sterile 
or  abortive  forms,  and  without  doubt  their  further  study  will  prove 
of  interest.  It  would  seem  as  if  some  of  the  cultural  trypanosomes 
still  possessed  a  tendency  to  develop  into  the  blood  form,  but  the 
resulting  individual  through  lack  of  inherent  vigor  or  failure  of 
fertilization(  ?)  is  unable  to  develop  any  further  and  soon  dis- 
appears. 

It  is  probable  that  these  abortive  forms  are  present  in  the  blood 
of  all  rats  inoculated  with  the  cultures.  They  are,  however,  easily 
overlooked,  and  for  that  reason  they  have  been  found  in  only  75 
per  cent  of  the  rats  examined.  They  have  been  observed  in  the 
blood  on  one  occasion  five  hours  after  the  injection;  at  other  times 
within  12  hours,  but  more  often  between  24  and  48  hours.  Only 
exceptionally  have  they  been  seen  as  late  as  72  hours  and  once  they 
were  observed  to  be  present  for  four  days.  As  already  stated,  the 
abortive  forms  are  to  be  found  in  small  numbers  only.  xVt  times, 
after  a  prolonged  search,  but  a  single  one  can  be  found ;  more  often, 
one  can  be  found  for  every  5  or  10  fields  (No.  7  objective)  ;  and, 
rarely,  one  for  every  two  fields  examined.  The  number  of  abortive 
forms  is  independent  of  the  dose  injected  for  in  rats  which  received 
50  cultures  they  were  no  more  numerous  than  when  a  single  culture 
is  given.  Likewise,  the  age  of  the  culture  seems  to  have  no  in- 
fluence upon  the  number  of  these  forms. 

IMMUNITY. 

As  already  stated,  our  previous  studies  have  shown  that  cultures 
of  Tr.  lewisi  when  plasmolyzed  *  were  capable  of  producing  im- 
jnunity  in  rats.  It  was  therefore  to  be  expected  that  the  living  at- 
tenuated cultures  would  behave  in  a  similar  way  and  confer  pro- 
tection against  the  blood  trypanosome.  The  experimental  work  in 
this  direction  demonstrated  that  such  was  the  case  and  that  an  active 
immunity  was  developed  in  animals  which  had  received  single  or 
multiple  injections  of  the  living  cultures. 

In  order  to  obtain  absolutely  conclusive  results  it  was  necessary  to 
employ  young  rats,  preferably  those  raised  in  the  laboratory,  which 
repeated  examinations  for  at  least  two  weeks  before  use  had  shown 
to  be  free  from  the  natural  infection.  In  the  beginning,  when  rats 
which  had  been  purchased  on  the  market  were  used,  it  not  infre- 
quently happened  that  the  control  animals  in  an  experiment  would 
fail  to  become  infected,  thus  invalidating  the  immunity  test.     This 
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difficulty  was  entirely  overcome  by  employing  only  carefully  tested 
young  rats. 

Another  point  of  importance,  not  infrequently  lost  sight  of  in 
inununity  tests,  is  the  use  of  a  very  small  but  surely  infective  dose 
of  the  virulent  organism,  for  the  reason  that  a  given  degree  of 
immunity  may  be  effective  against  a  minimal  infecting  dose  but  not 
against  a  hundred  or  thousand  doses.  A  very  large  dose  of  virus 
may  readily  break  down  a  slight  immunity  and  thus  lead  to  the 
erroneous  conclusion  that  no  protection  exists.  With  this  considera- 
tion in  mind  we  have  as  a  rule  employed  the  test  virus  in  a  dilution 
(in  0.85  per  cent  salt  solution)  of  1:10,000.  One  cubic  centimeter 
of  this  suspension  has  never  failed  to  produce  a  rich  infection  in 
clean  young  rats.  In  some  instances,  as  shown  in  the  tables,  sus- 
pensions of  1 :  200  or  1 :  2,000  were  used. 

On  examination  of  Table  I  several  interesting  facts  will  be  noted. 
'When  the  interval  between  the  injection  of  the  vaccine  and  the  test 
dose  is  but  two  or  three  days  (rats  Nos.  3,  9,  20,  21,  27)  a  rich  infec- 
tion results,  showing  that  little  or  no  immunity  exists  at  that  time. 
Possibly  a  smaller  dose  of  the  test  virus  might  have  shown  some 
immunity  at  this  early  date,  because  this  is  certainly  in  evidence  on 
the  fourth  day  (Nos.  5  and  23).  On  the  other  hand,  but  one  of  the 
two  rats  inoculated  on  the  eighth  day  (No.  28,  which  received  six 
cultures)  developed  sufficient  resistance  to  abort  the  infection. 


Table  I.- 


-Immunity  tests  made  after  a  single  injection  of  two  cultures  and  six 
cultures. 


TWO  CULTURES. 


Rat  No. 

Interval 

between 

injections. 

Test  dose 

of  Tr. 

lewisi  blood. 

Result. 

Remarks. 

1 

2 

3 

4 

6 

6  ..    . 

14 
14 

18 
4 
9 
13 
Iti 
3 
8 
12 
16 
10 
10 
10 
10 
10 

c.  c. 

0.005 
.005 
.0005 
.  0005 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.f)001 
.0001 
.0001 
.0001 
.0001 

© 
o 

+ 

o 
o 
o 
o 
© 

: 

o 
o 
o 
© 
o 
o 
o 

1  trypanosomes  on  third  day. 
Rich  infection. 

7 

10 

11 

12 

13 

Very  mild  infection,  1  per  field  for  7  days. 
Rich  infection. 
Do. 

U 

15 

16 

n 

Very  mild  infection,  1  per  field  for^O  days. 
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Table  I. — Immunity  tests  made  after  a  single  injection  of  two  cultures  and  six 

cultures — Continued. 

SIX  CULTURES. 


Rat  No. 

Interval 

between 

injections. 

Test  dose  ' 

of  Tr. 

/fu;('«!  blood,  j 

Result. 

Remarks. 

18 

14 
14 

I 

18 

4 

9 

13 

Iti 

3 

8 

17 

17 

17 

17 

17 

c.c. 

0.005     ' 
.  (W-) 
.005 

.0005 

.0001  ; 
.0001  ! 

.0001 
.0001 
.0001 
.0001 
.0001  \ 
.0001  1 
.0001  ' 
.0001 
.0001  1 

o 
o 

+ 
+ 

o 

+ 

e 
o 
o 
o 
o 
e 

Rich  infection. 
Do. 

Very  mild  infection,  one-tenth  per  field  for  3  days. 

Rich  infection. 

Very  mild  infection.  1  per  field  for  6  days. 

Very  mild  infection,  one-fifth  per  field  for  4  days. 

19 

30 

21 

22.... 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

• 

33 

In  the  tests  tabulated  above  controls  were  inoculated  every  time  after  the  e.xperimental  animals  and 
developed  a  rkh  and  lastins;  infection. 

O  Indicates  no  infection,  i.  e.,  immunity  is  present. 

+  Indicates  a  rich  iufection.  the  same  as  that  in  the  controls. 

@  Indicates  a  mild  or  abortive  infection  characterized  by  the  presence  of  very  few  trypanosomes  per  field 
in  fresh  blood  preparation. 

Very  mild  or  abortive  infections  may  occur,  as  will  be  seen,  in  rats 
inoculated  even  on  the  tenth  (No.  14),  fourteenth  (No.  1),  and  seven- 
teenth (No.  33)  day,  but  in  these  the  parasites  were  as  a  rule  very 
scanty  and  persisted  for  but  a  few  days.  These  infections  correspond 
to  those  which  can  be  produced  by  injecting  a  large  dose  of  trypano- 
somal  blood  into  rats  which  have  recovered  from  a  natural  infection. 
The  breaking  down  of  the  immunity  in  such  cases  is  usually  indicated 
by  a  mild  infection  of  but  a  few  days'  duration. 

Altogether  it  will  be  evident  that  immunity  is  produced  by  the 
injection  of  living  cultures  of  Tr.  lewisi,  and  that  this  immunity  is 
most  pronounced  after  the  lapse  of  about  10  days.  In  the  experi- 
ments discussed  the  smallest  dose  of  vaccine  was  represented  bj^  the 
growth  present  in  two  culture  tubes.^  The  minimum  dose  of  the  liv- 
ing culture,  sufficient  to  immunize,  is  probably  a  very  small  fraction 
of  that  mentioned.  Thus,  in  one  experiment  four  rats  were  inocu- 
lated with  the  growth  corresponding  to  one-fourth,  one-half,  one,  and 
two  culture  tubes,  respectively.  After  an  intem^al  of  12  days  these 
rats  and  2  controls  were  inoculated  with  0.0001  cubic  centimeters  of 
trypanosomal  blood;  the  treated  rats  showed  no  infection,  whereas 
the  controls  became  heavily  infected. 

Suhcvtaneous  injection  of  cultures. — As  might  be  expected,  a 
notable  difference  in  immunity  production  is  obtained  according  as 
the  vaccine  is  introduced  intraperitoneally  or  subcutaneously.  When 
introduced  by  the  latter  route  a  much  larger  dose  of  the  culture  must 
be  given  in  order  to  obtain  protection.  On\y  one  experiment  with 
single  injections,  given  subcutaneously,  was  made  and  is  worthy  of 
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note.  As  shown  in  Table  II,  the  rats  which  received  two  cultures 
became  infected  as  heavily  as  did  the  controls,  whereas  those  which 
received  at  the  same  time  six  cultures  showed  a  mild  abortive  infec- 
tion which  persisted  for  one  and  three  days,  respectively.  Evidently 
a  single  injection  given  subcutaneously  is  much  less  effective  than 
when  given  intraperitoneally,  for  while  a  fraction  of  a  culture  is 
sufficient  when  administered  by  the  latter  route  a  much  larger  dose 
is  necessary  when  injected  under  the  skin. 

Wlien  several  injections  are  given  subcutaneously  the  resulting 
immunity  is  much  more  marked,  since  the  absorption  of  the  antigen 
is  necessarily  greater.  One  experiment  of  this  kind  is  given  in  Table 
II  and  shows  perfect  protection. 


Table  II. — Immunity  tests  after  subcutaneous 

injection  of  living  cultures. 

Rat  No. 

Received. 

Interval 

before 

test  dose. 

Test 

dose  of 

Tt.  lewisi 

blood. 

Result. 

Remarks. 

1 

2  cultures 

18  days.. 
.  ..do 

c.c. 

0.0001 
.0001 
.0001 
.0001 

.0001 

.0001 
.0001 

+ 
+ 

© 

o 

o 

o 

2 

do 

Do. 

3 

6  cultures 

...do 

Mild  infection  on  3  days. 

Mild  infection  on  1  day. 

Two  controls  gave  a  rich  infection. 

Perfect  immunity. 

Do. 

4.    . 

do 

..do. 

5 

5  injections  in  5 
days,  each  of  2 
cultures. 

do 

17  days.. 
.  do 

6 

7 

do 

...do..  .. 

Do. 

Four  controls  gave  a  rich  infection. 

MULTIPLE  INJECTIONS. 

In  Table  II,  Nos.  5,  6,  and  7  show  that  multiple  injections  of  the 
culture  given  subcutaneously  impart  a  marked  degree  of  immunity. 
A  number  of  similar  tests  were  made,  the  injections  being  intraperi- 
toneal, in  order  to  obtain  hyperimmunity  and  to  test  the  resistance  of 
such  rats  to  relatively  large  doses  of  trypanosomal  blood.  The  rats 
thus  immunized,  while  fully  protected  against  a  minimal  dose  of 
virus,  on  the  injection  of  a  fairly  large  dose,  such  as  0.25  cubic  centi- 
meter, may  show  a  mild  abortive  infection  which  disappears  in  from 
two  to  three  days.  An  exactly  similar  "  breakdown  "  of  immunity 
frequently  occurs  when  a  large  dose  of  infective  blood  is  injected  into 
rats  which  have  spontaneously  recovered  from  an  infection  with 
Tr.  lewisi.  These  abortive  infections  depend  largely  upon  the  dose 
and  to  some  extent  upon  the  rat  itself. 

The  results  of  these  tests  are  given  in  Table  III.  By  way  of  ex- 
planation it  should  be  stated  that  Nos.  1  to  4  received  in  the  course  of 
12  days  three  injections  each  of  6  cultures;  Nos.  5  and  7  in  58  days 
received  three  injections  each  of  2  cultures,  while  Nos.  8  to  10  in  the 
same  time  were  given  also  three  doses  each  of  4  cultures,  and  Nos.  11 
to  13  received  similar  injections  each  of  6  cultures,    ^os.  14  to  21 
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were  given  in  the  course  of  67  days  6  injections,  the  first   four 
receiving  each  time  2  and  the  hast  four  6  cultures. 

Table  III. — Immunity  after  multiple  injections. 


Rat  No. 

Received. 

Interval 

before 

test  dose. 

Test 
dose  of 
Tr.  lewin 
blood. 

Result. 

Remarks, 

1 

3  injections  of  6  cultures  each 

in  12  days. 
do 

13  days.. 
...do 

c.c. 

0.25 

.25 
.25 
.25 

.  1 

.1 
.1 

.1 

.1 
.1 
.1 

.1 
.1 

.005 

.005 
.005 
.005 
.005 

.005 
.005 
.005 

© 
O 
© 

e 

o 
© 
o 

o 
o 
o 

o 
o 

0 

o 
o 
o 
o 

o 

Trypanosome  present  on  2  days. 

2     

Trypanosomo  present  on  3  days. 
Fulf  protection. 

3 

do 

...do 

4 

.      do  

...do 

Trypanosomo  present  on  2  days. 

5 

3  injections  of  2  cultures  each 

in  58  days. 
do 

5  days... 
...do 

Four  controls  gave  rich  infec- 
tion. 

6           .     .. 

7 

do 

...do 

Trypanosome  present  on  4  days. 

8 

3  injections  of  4  cultures  each 

in  58  days. 
do 

...do 

...do 

g 

Two  controls  for  this  set  gave 
rich  infection. 

10 

do 

...do 

11 

3  injections  of  6  cultures  each 

in  58  days. 
do 

...do 

...do 

12 

13 

do 

...do 

14 

6  injections  of  2  cultures  each 

in  67  days. 
. .  .  do 

7  days... 
...do 

35     . 

This  set  of  8  were  injected  two 
weeks  later  with  0.25  cubic 
centimeters  of  virulent  blood. 

'  All  resisted  perfectly  this  sec- 
ond injection. 

Four  controls  for  this  set  gave 

16 

do 

...do 

17 

do 

...do 

18 

6  injections  of  6  cultures  each 
in  67  days, 
do             

...do 

...do 

19 

20 

do 

...do 

21 

do 

...do 

DURATION   OF  IMMUNITY. 


Since  a  single  injection  of  the  living  culture  protects  against  a 
surely  infective  dose  of  Tr.  lewhi,  it  was  of  interest  to  ascertain  the 
duration  of  such  immunity.  This  active  immunity  becomes  mani- 
fest in  about  10  days,  and  once  developed  it  probably  persists  until 
the  death  of  the  animal.  Up  to  the  present  time  we  have  not  tested 
out  the  immunity  for  a  longer  period  than  five  months,  but  there 
can  be  little  doubt  that  it  will  be  found  to  last  for  a  considerably 
longer  period. 

In  Table  IV,  which  may  be  looked  upon  as  a  tontinuation  of 
Table  I,  are  brought  together  the  several  tests  in  which  the  interval 
between  the  injections  exceeds  18  days.  The  several  groups  were 
tested  at  different  times  with  the  usual  dose  of  0.0001  cubic  centime- 
ters of  trypanosomal  blood.  In  every  case  controls  were  inoculated 
at  the  same  time  and  invariably  gave  a  rich  infection. 
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Table  IV. — Duration  of  immunity  following  the  single  injection  of  living 

cultures. 


Rat  No. 


Interval 

Test 

Cultures 
received. 

(in  days) 
before 

dose  of 
Tt.  letvisi 

Result. 

test  dose. 

blood. 

c.  c. 

2 

35 

0. 0001 

o 

2 

35 

.0001 

o 

6 

42 

.0001 

6 

42 

.0001 

Q 

6 

74 

.0001 

o 

6 

74 

.0001 

o 

2 

78 

.0001 

2 

78 

.0001 

® 

2 

84 

.0001 

o 

2 

84 

.  0001 

2 

112 

.0001 

Q 

6 

119 

.0001 

o 

2 

150 

.0001 

c 

6 

159 

.0001 

c 

Remarks. 


1 
2 
3 

4 
5 
6 

7 
8 

10 
11 
12 
13, 

14 


A  single  trypanosome  was  found  on  each  of  2  days. 


IMMUNIZATION  AGAINST  NATURAL  INFECTION. 

The  marked  protection  following  the  introduction  of  living  cul- 
tures suggested  the  possibility  that  vaccinated  rats  would  be  equally 
protected  against  natural  infection  by  the  flea  or  louse.  The  num- 
ber of  parasites  present  in  the  test  dose  of  blood  employed  in  the 
previous  experiments  must  be  considerably  larger  than  can  be  in- 
troduced through  the  agency  of  a  biting  insect.  If,  therefore,  no 
other  factor  is  involved  it  should  be  possible  to  protect  the  rats 
against  the  natural  infection  by  means  of  insects. 

The  white  rat,  which  we  have  used  exclusively,  has  never  been 
found  in  this  laboratory  to  harbor  fleas,  and  consequently  we  have 
been  unable  to  undertake  experiments  with  this  insect.  The  rats, 
however,  are  often  heavilj^  infected  with  lice,  and  since,  unquestion- 
ably, these  as  well  as  fleas  are  agents  of  transmission,  we  endeavored 
to  protect  the  rats  against  this  source  of  infection. 

In  our  first  experiment  we  tried  to  secure  infection  by  the  direct 
transfer  of  lice  from  infected  rats  to  a  set  consisting  of  four  clean 
and  four  vaccinated  rats,  each  of  the  latter  having  previously  been 
given  an  injection  of  six  cultures.  Although  considerably  over  a 
hundred  lice  were  transferred  to  each  rat  no  infection  followed. 
Later  on,  therefore,  these  rats  were  confined  in  a  small  space  with 
infected  rats  which  were  heavily  infested  with  lice,  but  the  result 
was  no  better.  At  the  end  of  five  months,  although  blood  examina- 
tions were  made  twice  weekly  for  over  four  months,  no  trypanosomes 
could  be  detected  in  the  exposed  rats.  The  failure  of  the  controls 
to  become  infected  was  not  due  to  an  unrecognized  infection,  since 
one  of  these,  inoculated  on  the  one  hundred  and  thirty-third  day 
with  0.0001  cubic  centimeter  of  virulent  blood,  gave  a  typical 
infection. 
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For  the  second  experiment  10  rats  were  injected,  each  with  six 
cultures.  Five  of  these  (see  Table  I,  Nos.  29-33)  were  tested  17  days 
later  and  found  to  be  immune.  The  remaining  five,  together  with 
five  clean  rats  for  control  and  five  rats  containing  Tr.  lewisi  and 
heavily  infested  with  lice,  were  placed  in  a  small  cage,  where  they 
remained  for  several  months.  The  rats  were  examined  at  least 
once  a  week  for  two  months,  but  no  spread  of  the  infection  occurred. 

A  third  experiment  was  more  successful.  As  above,  a  group  of 
10  rats  were  first  injected,  each  with  two  cultures,  and  after  10  days 
5  of  these  were  tested  and  found  to  be  immune.  (See  Table  I,  Nos. 
13-17.)  The  remainder,  together  with  5  clean  and  8  lousy,  in- 
fected rats,  were  confined  in  a  small  cage.  Later  on,  5  additional 
infected  and  lousy  rats  were  added.  Of  the  vaccinated  rats  4  died 
on  the  twenty-fourth,  twenty-ninth,  fifty-second,  and  one  hundred 
and  thirtieth  day,  respectively,  without  at  any  time  showing  try- 
panosomes  in  their  blood.  Of  the  5  clean  controls,  2  died  on  the 
sixty-first  and  one  hundred  and  sixth  day  without  becoming  in- 
fected. The  remaining  3  did  become  infected  on  the  twenty-eighth, 
sixty-ninth,  and  eighty-first  day.  The  fact  that  3  out  of  5  non- 
immunes and  none  of  the  vaccinated  animals  became  infected  would 
indicate  that  the  living  vaccine  does  protect  against  infection  by  the 
louse.  Further  tests,  however,  especially  with  directly  transferred 
lice,  will  be  necessary  to  fully  establish  this  point.  It  seems  from  the 
work  done  thus  far  that  the  lice  from  young  rats  which  have  been 
inoculated  with  Tr.  lewisi  but  a  few  days  are  more  likely  to  convey 
the  infection  than  those  from  rats  having  an  old  chronic  infection. 

CURATR-E  ACTION  OF  CULTURES. 

The  readiness  with  which  the  living  culture  immunizes  against 
infection  opens  the  possibility  of  using  such  material  to  abort,  or,  in 
other  words,  cure  an  infection  already  under  way.  The  extremely 
rapid  and  heavy  infection  in  the  case  of  Tr.  lewisi  makes  this  at  the 
outset  a  very  unpromising  attempt;  for  when  a  relatively  small  dose 
of  trypanosomal  blood,  as  shown  in  Table  III,  may  serve  to  break 
down  an  existing  immunity  it  is  verj^  probable  that  the  enormous 
number  of  parasites  in  the  infected  animal  will  exert  a  correspond- 
ing action,  and  hence  completely  overwhelm  any  resistance  which 
might  be  produced  by  the  vaccine.  Possibly  repeated  inoculation 
of  large  quantities  of  vaccine  might  eventually  give  rise  to  an 
amount  of  antibodies  sufficient  to  check  the  parasites  jDresent. 

Before,  however,  undertaking  to  put  an  end  to  a  well-developed 
infection  it  was  desirable  to  ascertain  whether  it  was  possible  to 
check  an  infection  at  the  very  beginning;  in  other  words,  to  prevent 
it  by  the  simultaneous  injection  of  virus  and  vaccine.  In  one  ex- 
periment of  this  kind,  three  young  rats  received  an  intraperitoneal 


and'Y'h^mSrs.']    IMMUNIZATION  BY  CULTURES  OF  TRYPANOSOMA.        605 

injection  of  0.0001  cubic  centimeter  of  trypanosomal  blood.  Two 
of  those  were  reserved  for  controls,  while  the  third  was  given,  like- 
wise intraperitoneally,  within  an  hour,  a  suspension  of  the  growth 
from  50  cultures.  A  fourth  rat  also  received  50  cultures,  and  served 
as  control.  It  showed  a  few  abortive  trypanosomes  on  the  first  two 
days,  but  otherwise  no  sign  of  infection.  Trypanosomes  did  not 
appear  in  the  controls  until  the  third  day,  and  then  in  very  small 
numbers,  about  1  in  every  10  fields  of  the  fresh  blood.  In  the  treated 
rat,  on  the  contrary,  they  appeared  on  the  first  day,  were  2  per  field 
on  the  second,  and  4  per  field  on  the  third  day.  Some  blood  drawn 
from  the  tail  of  this  rat  on  the  second  day  and  injected  into  another 
produced  a  typical  infection,  thus  demonstrating  that  the  trypano- 
nomes  present  were  not  of  the  abortive  type.  The  appearance  of 
the  trypanosomes  in  the  treated  rat  so  much  earlier  than  in  the 
untreated  controls  is  an  interesting  fact  which  was  corroborated  in 
the  second  experiment. 

Although  the  trypanosomes/  in  the  untreated  controls  appeared 
later  than  in  the  treated  rat,  yet  once  on,  they  multiplied  more  rap- 
idlj'^,  and  in  three  days  were  several  times  more  numerous  than  in  the 
latter.  On  the  seventh  day  they  approximated,  roughly  speaking, 
about  200  per  field,  and  this  rich  infection  was  maintained  during 
the  following  three  weeks.  In  the  treated  rat  the  maximum  number 
was  about  100  per  field  on  the  eighth  to  the  eleventh  day ;  the  para- 
sites then  decreased  and  disappeared  on  the  thirtieth  day,  at  which 
time  both  controls  still  showed  a  maximum  infection.  This  experi- 
ment indicated  that  the  injection  of  a  sufficiently  large  dose  of  vac- 
cine, shortly  after  the  infective  dose,  modifies  somewhat  the  course 
of  the  infection.  The  result,  however,  was  not  as  sharp  and  con- 
clusive as  might  be  desired. 

Consequently,  a  second  experiment  was  made.  Two  rats  were 
given  as  before  an  infective  dose  of  0.0001  cubic  centimeter.  One 
of  these  was  given  100  cultures,  in  three  injections,  during  the  next 
three  hours.  In  this  treated  rat,  as  in  the  one  mentioned  above, 
trypanosomes  were  found  on  the  first  and  second  days,  at  which  time 
none  could  be  found  in  the  control.  Stained  preparations  made  at 
this  time  shoAved  that  the  trypanosomes  were  nearly  all  of  the  large 
"  female  ''  type,  many  of  which  were  undergoing  active  division  as 
indicated  by  the  presence  of  double  nuclei,  blepharoplasts  and  even 
of  flagella.  Minute  flagellates,  such  as  are  formed  by  the  breaking  up 
of  the  eight-celled  rosette,  were  also  noted.  Of  especial  interest  is 
the  fact  that  though  the  tr3"panosomes  appeared  earlier  than  in  the 
control  they  did  not  continue  to  increase  as  they  did  in  the  latter. 

In  the  treated  rat  the  trypanosomes  at  first  appeared  to  be  stimu- 
lated to  very  rapid  multiplication,  but  this  was  soon  checked,  and 
then  actually  the  number  was  greatly  decreased,  so  that  on  the  sixth 
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and  seventh  days  on  an  average  not  more  than  one  could  be  found 
in  every  two  fields  of  a  fresh-blood  preparation.  After  this  there 
was  a  gradual  rise,  and  although  the  rat  was  examined  for  26 
days  the  number  never  exceeded  above  75  per  field.  The  course 
of  the  infection  in  this  treated  rat,  even  more  so  than  in  the  first 
experiment,  is  indicative  of  a  marked  inhibitory  influence,  and  points 
to  the  possibility  of  aborting  an  infection  by  repeated  large  doses 
of  the  vaccine. 

The  course  of  the  infection  in  the  rats  of  this  last  experiment  can 
best  be  seen  from  the  following  summary.  The  figures  there  given 
express  roughly  the  number  of  trypanosomes  present,  per  field,  of 
the  No.  7  objective,  of  a  fresh-blood  preparation.  Thus,  1/10  is  to 
read  as  1  trypanosome  in  10  fields;  3,  as  that  many  per  field,  etc. 
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PASSIVE  IMMUNITY. 

Since  the  animals  treated  to  one  or  more  injections  of  living 
cultures  develop  a  very  marked  immunity,  it  was  to  be  expected  that 
their  blood  would  carry  antibodies,  and  consequently  no  special  effort 
has  as  yet  been  made  to  otherwise  demonstrate  their  presence.  Three 
tests,  however,  of  a  preliminary  character,  were  made  with  the  blood 
of  rats  which  had  received  several  spaced  injections.  These  tests, 
like  the  curative  experiments  given  above,  were  intended  to  ascertain 
the  effect  of  simultaneous  injections  of  virus  and  hyperimmune  blood. 
The  results,  it  will  be  seen,  are  by  no  means  satisfactory. 

Experiment  No.  1. — The  immunized  rat  received  seven  injections, 
each  of  four  cultures.  After  an  interval  of  153  days,  1  cubic  centi- 
meter of  blood  was  drawn  from  its  heart  and  injected  into  a  clean 
young  rat.  This  was  followed  at  once  by  an  injection  of  0.0001  cubic 
centimeter  of  trypanosomal  blood.  A  like  dose  of  the  virus  was  gl^-en 
at  the  same  time  to  two  controls  and  to  the  hyperimmune  rat.  The 
controls  developed  the  typical  rich  infection,  whereas  the  latter,  as 
expected,  resisted  perfectly,  although  five  months  had  passed  since 
the  last  protective  inoculation  had  been  given.  The  rat  which  re- 
ceived the  dose  of  immune  blood  became  infected  the  same  as  the 
controls.     Apparently  the  blood  was  without  protective  action. 
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Experiment  No.  2. — The  immunized  rat  received  four  injections, 
each  of  six  cultures.  Seventeen  days  after  the  last  inoculation  it 
was  bled  and  two  rats  were  injected  with  its  blood,  receiving  2  and 
0.5  cubic  centimeters,  respectively.  Within  a  minute  these  two  rats 
and  two  controls  were  each  given  0.0001  cubic  centimeter  of  trypano- 
somal  blood.  The  rat  which  received  2  cubic  centimeters  of  the 
immune  blood  had  a  period  of  inaubation  of  five  days;  the  other 
three  rats  showed  parasites  on  the  third  day.  Otherwise  there  was  no 
difference,  the  severity  of  the  infection  in  the  treated  rats  being  the 
same  as  in  the  controls.  Here  again  the  blood  seemed  to  be  without 
any  protective  action. 

Expeiiment  No.  3. — The  immune  rat  in  this  test  had  been  given  a 
total  of  34  cultures  in  six  injections.  It  was  bled  after  an  interval 
of  31  days  and  two  rats  were  given  of  its  blood  3  and  1  cubic  centi- 
meters, respectively.  This  injection  was  followed  within  four  min- 
utes by  the  usual  dose  of  trypanosomal  blood  (0.0001  cubic  centi- 
meter). The  same  dose  of  virus  was  given  to  two  controls  and  to 
two  young  rats  born  of  a  mother  which  had  received  an  injection  of 
two  cultures.  The  latter  and  the  controls  gave  like  rich  infections. 
The  treated  rats,  while  they  possibly  showed  fewer  trypanosomes  on 
the  first  two  days  of  the  infection,  eventually  gave  as  rich  infections 
as  the  controls. 

It  is  evident  that  in  these  three  tests  passive  immunity  was  not 
conferred.  Had  the  immune  blood  been  injected  one  or  two  days 
previous  to  the  infective  dose,  the  result  might  have  been  different. 
To  protect  against  the  virus,  when  given  simultaneously,  a  much 
larger  dose  of  blood  is  needed,  or  else  the  blood  must  come  from 
animals  which  are  more  highly  immunized. 

EFFECT    or    BERKEFELD    FILTRATES    OF    PLASMOLYZED    CULTURES. 

Since  living  as  well  as  dead  plasmolyzed  cultures  immunize  against 
infection  with  Tr.  letvisi,  it  may  be  pertinent  to  inquire  whether  this 
immunity  is  due  entirely  to  the  solid  intracellular  constituents  or 
whether  soluble  products  are  in  any  way  concerned.  In  order  to 
obtain  some  light  an  this  point,  a  large  number  of  cultures  (120) 
were  prepared.  The  growth  was  taken  up  in  0.85  per  cent  salt  solu- 
tion and  transferred  to  collodium  sacs,  immersed  in  running  distilled 
water,  and  subjected  to  plasmolysis  for  18  hours.  At  the  end  of  that 
time  the  flagellates  had  disintegrated  or  rather  shrunk  to  small 
rounded  forms.  The  contents  of  the  sacs  were  then  centrifugated, 
at  8,000  revolutions,  to  remove  the  cell  detritus  and  the  clear  liquid 
was  passed  through  a  small  Berkefeld  filter.  The  filtration,  aided  by 
an  aspirator,  was  rapid  and  required  but  a  few  minutes. 

The  clear  filtrate  was  injected  into  12  rats,  each  pair  receiving  the 
equivalent  of  2,  4^  6,  12,  12,  and  24  cultures,  respectively.    Twelve 
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days  later  each  of  these,  as  well  as  four  controls,  received  0.0001  cubic 
centimeter  of  trypanosomal  blood.  One  of  the  treated  rats  which 
received  the  equivalent  of  4  cultures  gave  a  mild  infection  which 
cleared  up  on  the  ninth  day.  All  of  the  other  treated  rats  developed 
as  rich  infections  as  did  the  controls,  and  consequently  the  single 
exception  referred  to  is  of  no  significance.  The  only  conclusion 
which  can,  therefore,  be  drawn,  from  this  test  is  that  the  Berkefeld 
filtrates  of  plasmolyzed  cultures  have  no  immunizing  properties.  It 
rnrv  be  added  parenthetically  that  the  same  fact  has  been  noted  by 
Dr.  Gumming  in  connection  with  his  studies  (unpublished)  on  rabic 
virus.  While  plasmolyzed  suspensions  of  this  virus  confer  a  marked 
immunity,  the  filtrates  of  such  suspensions  are  inert.  In  other  words, 
it  would  seem  that  the  insoluble  constituents  of  the  cultures,  as  well 
as  of  the  rabic  virus,  are  essential  to  the  production  of  the  immunity. 

SUMMARY. 

;  Tr.  leiuisi,  after  cultivation  for  several  years  on  rabbit  blood-agar 
medium,  becomes  non-infective. 

Trypanosomes  may  appear  in  very  small  numbers  in  the  blood  of 
rats  inoculated  with  such  cultures,  but  they  are  incapable  of  multipli- 
cation in  vitro  or  in  vivo. 

Rats  which  have  received  one  or  more  injections  of  the  living  cul- 
ture acquire  a  solid  immunity,  which  becomes  apparent  in  about 
10  days. 

The  immunity  produced  by  the  living  culture  is  lasting  and  prob- 
ably persists  through  life. 

The  immunity  induced  by  the  living  vaccine  is  probably  efficacious 
against  the  natural  transmission  through  the  flea  and  louse. 

The  immunity  is  not  due  to  soluble  products,  since  plasmolyzed  and 
filtered  cultures  are  inert. 

This  successful  immunization  against  Tr.  lewisi  by  means  of  a 
living  vaccine  renders  it  probable  that  like  results  may  be  obtained 
with  the  more  strictly  pathogenic  trypanosomes.  It  may  be  added 
that  encouraging  results  have  already  been  obtained  with  Tr.  hrucei. 

^This  research  has  been  aided  by  a  grant  from  the  Rockefeller  Institute. 

*Novy. — Immunity  against  Trypanosomes.  /  Proc.  Soc.  Exp.  Biol,  and  Med., 
1907.  vol.  4,  p.  42. 

*A11  injections  unless  otherwise  indicated  were  given  intraperitoneally. 

*This  method  of  preparing  a  vaccine,  while  not  generally  applicable,  has 
since  then  been  utilized  in  this  laboratory  by  Dr.  J.  G.  Gumming,  in  charge  of 
the  University  Pasteur  Institute,  in  the  preparation  of  a  safe  antirabic  vaccine. 
His  experiments  have  shown  that  the  dialyzed  virus  protects  animals  even 
more  eflSciently  than  does  the  desiccated  virus  prepored  in  the  ordinary  way. 

'The  tubes  u.sed  for  cultures  were  small,  being  but  12  by  150  millimeters. 
After  inoculation  the  tubes  were  placed  in  a  hot  room  at  25°  for  from  7  to  12 
days.  The  growth  was  then  taken  up  in  0.85  per  cent  saltj solution  and  at  once 
injected. 


SUE,  LA  PROPHYLAXIE  DES  TRYPANOSOMIASES. 

F.  Mesnil,  Professeur  a  I'lnstitiit  Pasteur,  et  E.  Roubaud,  Chef  de  Laboratoire. 

Plusieurs  rapporteurs  devant  trailer  specialement  la  question  de  la 
prophylaxie  de  la  maladie  du  sommeil,  nous  serons  brefs  sur  cette 
trypanosomiase  et  nous  envisagerons  sa  prophylaxie  surtout  comme 
un  cas  particulier  de  la  projihylaxie  des  trypanosomiases  a  glossines. 

Maladie  du  som/meil — Suppression  du  reservoir  de  virus. — Un  cote 
du  probleme  de  la  lutte  centre  la  trypanosomiase  humaine  doit  etre 
neanmoins  envisage  a  part,  c'est  celui  qui  consiste  a  empecher  I'homme 
infecte  de  servir  de  reservoir  oil  les  insectes  vont  puiser  le  virus. 

A  cet  egard,  une  premiere  mesure  consiste  a  isoler  autant  que  pos- 
sible les  malades  du  sommeil.  II  existe  des  regions,  encore  indemnes, 
ou  neanmoins  toutes  les  conditions,  favorables  a  I'eclosion  de  la  ma- 
ladie, paraissent  reunies  (ex. :  certaines  regions  de  I'Afrique  occiden- 
tale  ou  les  Glossina  palpalis  abondent).  Des  mesures  doivent  etre 
prises  pour  que  des  individus  atteints  de  trypanosomiase  ne  puissent 
pas  infecter  ces  regions.  Des  ententes,  par  exemple  comme  celle 
existant  entre  les  gouvernements  de  I'Afrique  occidentale  frangaise 
et  de  I'Afrique  equatoriale  frangaise,  seront  des  plus  utiles.  Dans  les 
regions  deja  contaminees,  les  hommes  malades  devront  etre  recherches 
avec  soin  et  isoles  dans  des  villages,  dits  de  segregation,  disposes  dans 
des  conditions  telles  que  les  malades  s'y  trouvent  bien  et  demandent 
a  y  rester.  Ces  villages  seront  naturellement  des  lieux  de  traitement, 
et  on  n'oubliera  pas  qu'une  bonne  nourriture  est  un  adjuvant  tres 
important  dans  Taction  des  medicaments. 

Mais,  a  notre  avis,  la  mesure  prophylactique  la  plus  efficace  consiste 
dans  la  sterilisation,  pour  un  temps  plus  ou  moins  long,  du  sang  cir- 
culant  des  trypanosomes.  Les  Drs.  Aubert  et  Heckenroth,  de  I'lns- 
titut  Pasteur  de  Brazzaville  (Congo  frangais),  qui  ont  pratique  sur 
une  large  echelle  cette  prophylaxie  chimique,  et  qui  pensent  qu'elle 
"  permettra  d'obtenir  rapidement  de  decisifs  avantages,"  sont  arrives 
aux  conclusions  suivantes : 

Parmi  les  medicaments  susceptibles  de  jouer  uu  role  important  dans  la 
prophylaxie  chimique  de  la  trypanosomiase  humaine,  il  faut  citer  I'atoxyl  et 
I'arsenophenylglycine.  Ce  dernier,  utilise  a  doses  convenables  de  4  cgr.  5  a  5  cgr. 
par  kilogramme,  en  une,  ou  mieux  deux  injections  intra  veineuses  a  six  jours  d'in- 
tervalle,  permet  d'obtenir  des  durees  de  sterilisation  superieures  a  12  mois  dans 
la  majorite  des  cas.  Des  malades,  suivis  regulieremeut  pendant  plus  d'une  annee, 
de  15  a  25  mois,  n'ont  pas  presente  de  rechute  et  sont  dans  un  excellent  §tat  de 
sante.  Chez  certains  sujets,  k  la  premiere  periode  de  la  maladie,  ce  traitement 
prophylactique  ainsi  compris  semble  devoir  conduire  a  la  guerison  definitive. 

La  technique  des  injections  intraveineuses  ne  doit  pas  etre  consideree  comme 
un  obstacle  a  I'utilisation  de  ce  medicament  dans  les  campagnes  de  prophylaxie. 

609 
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L'atoxyl  ne  possMe  pas  un  pouvoir  de  sterilisation  d'une  aussi  longue  durfie 
que  rarstooph^nylglycine,  toutes  choses  6gales  d'ailleurs.  Pour  obteuir  une 
duree  de  sterilisation  sutEsaute  et  donner  une  efficacit6  pratique  a  I'intervention 
tMrapeutique,  il  faut  arriver  k  trois  ou  quatre  injections  successives,  ce  qui 
entralne,  dans  les  campagnes  de  prophylaxie,  quelques  difficult^s  mat6riellea 
avec  lesquelles  11  faut  compter,  mais  qui  ue  sent  pas  insurmontables. 

Les  resultats  obtenus  dans  la  vnllee  de  la  Haute-Sangha  prouvent  qu'avec 
l'atoxyl  seul  on  peut  restreindre  considerablement  la  morbiditS  par  trypano 
somiase. 

Dans  les  regions  Si  maladie  du  sommeil,  il  est  indispensable  que  des  tournfees 
ni^dieales  periodiques  soient  effectuees  par  un  personnel  uniquement  chargfe  de 
ce  service.  Ces  missions  auront  pour  but:  1°,  de  rep6rer  les  endroits  con- 
tamin^s;  2°,  d'apprecier  exactement  le  nombre  des  individus  atteints,  par  I'exa- 
men  systematique  de  tons  les  indigenes;  3°,  de  faire  le  traitemeut  prophylac- 
tique  de  tous  les  malades  comme  il  est  indique  ci-dessus.  Le  traitement  curatif 
ne  sera  fait  que  dans  les  postes  oil  un  medecin  se  trouve  en  i>ernianence. 

Aubert  et  Heckenroth  ajoutent  que  les  indigenes  du  Congo  recon- 
naissent  deja  les  bons  effets  de  ces  mesures  et  viennent  en  masse  se 
faire  traiter. 

A  cote  de  I'homme,  le  gros  gibier  joue  un  certain  role  dans  la  con- 
servation du  virus;  exemple,  les  rives  desertees  du  Lac  Victoria 
restees  infectantes.  Toute  mesure  dirigee  contre  le  gros  gibier 
sera  done  utile.  Mais,  sauf  peut-etre  pour  ce  qui  concerne  la 
trypanosomiase  humaine  de  Rhodesia  et  du  Nyassaland,  il  ne  faut 
pas  se  faire  trop  d'illusions  sur  I'eiRcacite  de  la  destruction  du  gibier. 

L'instruction  des  indigenes  devra  se  faire  peu  a  peu,  mais  on  ne 
peut  compter  sur  des  resultats  immediats. 

L'administration  devra  etudier  le  remplacement  des  industries  pre- 
disposantes  (peche;  confection  du  charbon  de  bois;  cultures  au  bord 
des  eaux)  dans  les  zones  contaminees,  par  d'autres  qui  mettront  les 
indigenes  plus  a  I'abri  de  I'infection  possible.  L'extension  de  la 
vente  du  poisson  sec,  des  secheries  sahariennes,  pourrait  aider  en 
Afrique  occidentale  a  eloigner  des  rivieres  des  populations  ne  vivant 
que  de  peche. 

D'une  faQon  generale,  l'administration  devra  exercer  son  action 
sur  les  villages  dans  un  sens  utile  a  la  prophylaxie.  L'etude  des 
moyens  propres  a  diminuer  les  chances  de  contagion  dans  les  dif- 
ferentes  regions  devra  etre  fait  soigneusement  par  elle,  d'apres  l&s 
conseils  techniques  de  personnes  informees,  specialement  affectees  a  ce 
service. 

Lutte  contre  les  glossines. — En  dehors  de  la  maladie  du  sommeil,  un 
certain  nombre  de  trypanosomiases  animales  de  I'Afrique  intertropi- 
cale  sont  conservees  a  I'etat  endemique  ou  enzootique  par  les  glossines 
ou  tsetses.  Au  point  de  vue  des  conditions  de  vie,  une  distinction 
doit  etre  faite  entre  les  glossines,  nettement  hygrophiles,  qui  ne  se 
rencontrent  jamais  loin  des  rives  ombragees  des  cours  d'eau  (la  Gl. 
'palpalis  est  le  type  de  ces  tsetses)  et  les  glossines  xerophiles,  telles  que 
la  Gl.  morsitans — qui  vit  dans  la  brousse  et  meme  la  savane  et  s'eloigne 
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des  rivieres  a  la  poursuite  de  sa  proie.  Des  especes,  comme  Gl. 
longipalpis — presentent  des  conditions  de  vie  intermediaires. 

Les  moyens  a  employer  pour  supprimer  les  glossines,  ou  mettre 
I'homme  et  les  animaux  a  I'abri  de  leurs  piqures,  different  done 
suivant  Fespece  qu'il  s'agit  d'atteindre. 

Contre  la  Glossina  palpalis,  Pagent  principal  de  propagation  de  la 
maladie  dii  sommeil  et  de  plusieurs  trypanosomiases  animales,  comme 
la  souma.  il  faut  deboiser,  ou  au  moins  eclaircir  les  galeries  forestieres 
dans  les  endroits  frequentes  par  les  hommes  (points  d'eau,  gues, 
ponts,  etc.),  ainsi  qu'aux  points  de  passage  des  cara vanes  et  des 
troupeaux.  II  faut  abattre  les  arbres  le  plus  completement  possible, 
couper  les  palmiers  nains  touffus  qui,  malgre  leur  faible  hauteur, 
forment  un  convert  impenetrable  ou  s'abritent  les  glossines;  detruire 
les  lianes ;  en  un  mot,  f aire  de  la  f oret  une  clairiere. 

Pour  la  protection  des  villages,  il  faut  comprendre  un  deboisement 
absolu  sur  une  etendue  variable  autour  des  villages  ou  des  lieux  fre- 
quentes, avec  deboisement  partiel  (eclaircissement)  sur  une  zone 
peripherique,  la  plus  etendue  possible;  I'incendie  des  herbes  ou  de 
la  brousse  n'est  pas  utile.  Si  une  protection  efficace  ne  pent  etre 
realisee,  le  deplacement  des  villages  dans  de  zones  sans  tsetses,  est 
indique. 

Contre  la  Glossina  longipalpis  qui  propage,  entre  autres,  la  baleri, 
il  faut  abattre  les  broussailles  vertes  et  les  petits  arbres  touffus  qui 
bordent  les  derrieres  des  cordons  forestiers  des  cours  d'eau. 

Contre  la  Glossina  morsitans^  qui  parait  apte  a  propager  la  plupart 
des  trypanosomiases  des  zones  oil  elle  habite,  et,  en  Rhodesia,  la 
trypanosomiase  humaine,  il  faut  elaguer  la  foret  claire,  abattre  les 
buissons  epineux  (jujubiers,  mimosees)  oii  la  mouche  gite  souvent. 
L'incendie  de  la  brousse,  a  la  saison  favorable,  pent  etre  utile. 

Les  mesures  d'action  contre  cette  glossine,  dont  les  gites  sont  mal 
definis,  sont  surtout  difficiles.  Sa  presence  dans  la  brousse  claire  ou 
la  foret  plus  ou  moins  couverte  est  surtout  fonction  de  celle  du  gibier. 
Elle  le  suit  et  pent  se  trouver  abondante  un  jour,  la  ou  on  ne  la 
rencontre  plus  peu  apres.  La  destruction  du  gibier  est,  dans  ce  cas, 
une  mesure  fondamentale.  II  n'y  aura  d'elevage  intensif  possible 
dans  les  zones  a  tsetses  qu'avec  la  disparition  du  gibier.  La  question 
des  reserves  de  chasse  et  de  la  protection  du  gros  gibier,  actuelle- 
ment  a  I'etude,  est  absolument  contraire  au  but  prophylactique  qu'il 
y  a  lieu  d'atteindre,  et  par  suite  a  I'interet  economique  des  colonies. 

Cette  destruction  du  gibier  doit  etre  preconisee  partout  ou  il  y  a 
des  trypanosomiases  animales  transmises  par  les  tsetses,  quelle  que 
soit  I'espece  de  glossine  en  cause. 

Dans  les  vastes  territoires  de  I'Afrique  tropicale,  les  regions 
d'elevage  se  trouvent  surtout  a  I'interieur,  loin  des  cotes.  Le  moyen 
le  plus  economique  d'amener  les  animaux  (en  particulier  les  bovides) 
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dans  les  colonies  cotieres  ou  dans  les  ports  d'embarquement,  est  de 
les  faire  voyager  en  troupeaux.  Pour  que  ces  troupeaux  ne  se  conta- 
minent  pas  en  route,  comme  c'est  generalement  le  cas  a  I'heure  actuelle, 
des  routes  sanitaires  doivent  etre  creees.  Le  trace  de  ces  routes  doit 
etre  etudie  avec  soin  par  des  personnes  corapetentes ;  les  points  de 
traversee  des  cours  d'eau  doivent  donner  lieu  a  une  attention  speciale 
et,  s'il  y  a  lieu,  etre  debarrasses  des  glossines  en  employant  les  pro- 
cedes  decrits  preeedemment. 

A  cote  de  ces  mesures  generales,  des  raesures  individuelles  peuvent 
etre  prises.  L'homme  protegera  autant  que  possible,  par  des  gants 
ou  des  voiles,  les  parties  decouvertes  de  son  corps.  Des  pieges  k 
tsetses  seront  mis  en  oeuvre.  On  cherchera  a  ecarter  ces  insectes  par 
des  fumees.  On  evitera,  si  possible,  de  voyager  le  jour.  Mais  toutes 
ces  mesures  ne  seront  jamais  que  de  faibles  palliatifs.  Ce  n'est  qu'en 
recourant  aux  mesures  generales  sur  lesquelles  nous  avons  insiste 
qu'on  arrivera  peu  a  peu,  a  force  de  perseverance,  a  faire  disparaitre 
les  trypanosomiases  a  tsetses. 

Lutte  contre  les  mitres  insectes  convoyeurs. — Un  grand  nombre  de 
trypanosomiases  ne  sont  pas  transmises  par  les  tsetses.  Pour  cer- 
taines  d'entre  elles  (surra,  trypanosomiases  dites  sahariennes),  il 
parait  bien  etabli  que  ce  sont  des  insectes  tels  que  les  stomoxydes,  les 
tabanides,  qui  transmettent  I'infection.  Les  memes  insectes  joueraient 
aussi  un  role  dans  la  propagation  des  trypanosomiases  a  tsetses. 
Bouffard  a  clairement  prouve  que,  dans  le  cas  de  la  souma,  si  la 
maladie  est  conservee  enzootiquement  par  les  glossines,  elle  se  propage 
epizootiquement  dans  les  troupeaux  par  d'autres  insectes  tels  que  les 
stomoxes.  Des  1907,  les  membres  de  la  Mission  frangaise  de  la  mala- 
die du  sommeil  ont  attire  I'attention  sur  I'existence  au  Congo  d'epi- 
demies  de  families  et  de  cases;  divers  insectes,  en  particulier  des 
moustiques  domestiques  {Stegomyia  et  Mansonia)  ont  ete  incrimines, 
sans  preuve  decisive  jusgi'ici,  dans  cette  propagation  epidemique. 

Dans  ces  cas  il  est  d'abord  indique  d'isoler  l'homme  (voir  supra) 
ou  les  animaux  malades.  Pour  ces  demiers,  surtout  lorsqu'on  se 
trouve  dans  une  contree  j usque-la  indemne,  il  y  a  lieu  de  les  abattre 
pour  eviter  toute  propagation  de  la  maladie.  Si  le  pays  est  depuis 
longtemps  contamine  et  si  I'on  se  trouve  en  presence  de  cas  gueris- 
sables,  soit  spontanement  (bovides  et,  en  general,  ruminants),  soit 
par  la  therapeutique,  on  pent  se  contenter  d'isoler  les  animaux 
malades;  des  ecuries  obscures  et  a  ouvertures  convenablement  grilla- 
gees  sont  indiquees.  L'animal,  soustrait  au  travail  et  bien  ncurri, 
sera  dans  les  meilleures  conditions  pour  guerir. 

Des  reglements  de  police  sanitaire  devront  determiner  les  conditions 
de  cet  isolement  et  surtout  le  moment  ou  on  peut  le  faire  cesser. 

On  n'introduira  pas,  autant  que  possible,  d'animaux  de  zones  saines. 


I 
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Dans  la  lutte  contre  les  Stomoxes,  il  convient  de  distinguer  les 
stomoxes  urbains  {sp.  calcitrans)  et  les  stomoxes  de  brousse  {sp.  nigra^ 
le  propagateur  dii  surra  a  Tile  Maurice).  Le  grillagement  des  ecuries 
est  desirable  pour  empecher  les  adultes  de  penetrer.  Pour  eviter  la 
ponte  et  la  reproduction  du  St.  calcitrans^  nettoyer  avec  soin  le  sol 
des  ecuries  qui  devra  etre  parfaitement  cimente;  eviter  les  crevasses 
et  les  fentes.  Deposer  les  fumiers  au  grand  soleil,  dans  un  lieu  sec; 
si  possible  les  enfouir  ou  les  bruler.  Surveiller,  aux  alentours  des 
fosses  a  purin,  la  terre  imbibee  d'urine,  a  I'ombre;  la  cresyler,  s'il  y  a 
lieu,  ou  la  petroler. 

II  est  impossible  de  songer  a  detruire  les  stomoxes  de  brousse  {St. 
nigra,  etc.)  ou  de  prevenir  leur  ponte  dans  les  paturages.  On  evitera, 
pour  les  bestiaux,  les  zones  humides,  marecageuses,  les  bords  des 
fleuves  oil  les  stomoxes  sont  surtout  abondants.  Les  memes  mesures 
protegeront  les  troupeaux  contre  les  tabanides  {Tabanus,  Ghrysops^ 
Hcernatopota).  Les  troupeaux  devront  camper  aiitant  que  possible 
sur  des  lieux  eleves  et  decouverts;  on  devra  les  abreuver  a  des  endroits 
connus  et  surveilles. 

Dans  I'etablissement  des  routes  sanitaires,  dont  nous  avons  parle  a 
propos  de  la  lutte  contre  les  glossines.  on  devra  tenir  compte  du 
danger  des  autres  insectes  piqueurs. 

On  a  parle  a  di verses  reprises  d'un  role  possible  des  hippobosgues; 
ce  role  est  reste  hypothetique,  sauf  pour  le  Tr.  theileri  qui  n'est  pas  a 
proprement  parler  pathogene.  La  seule  maniere  de  lutter  contre  eux 
serait,  dans  les  ecuries,  de  surveiller  les  betes  et  de  les  baigner  fre- 
quemment.     Les  mouches  quittent  le  corps  des  botes  au  contact  de  I'eau. 

Selection  de  races  resistantes. — Tous  les  essais  faits  jusqu'ici  pour 
vacciner  contre  les  trypanosomiases  n'ont  pas  encore  abouti  a  des 
conclusions  pratiques.  Mais  on  sait  depuis  longtemps  que  des  ani- 
maux  infectes  guerissent  spontanement,  lis  acquierent  generale- 
ment  de  ce  fait  une  immunite  solide  et  de  longue  duree,  au  moins 
vis-a-vis  de  Tinoculation  experimentale ;  cette  immunite  sera  a  veri- 
fier vis-a-vis  de  la  contagion  naturelle  (piqures  d'insectes). 

II  est  done  indique  de  rechercher  les  races  animales  les  plus  re- 
fractaires  aux  trypanosomiases  et  de  selectionner  ces  races.  Deja 
une  pareille  selection  a  du  se  faire  dans  la  nature,  car  il  a  ete  cons- 
tate depuis  longtemps  que  les  races  indigenes  sont  plus  resistantes 
aux  trypanosomiases  que  les  races  impoitees  (c'est  une  raison  de  plus 
pour  importer  le  moins  possible  de  races  non  acclimatees). 

Dans  cet  ordre  d'idees,  c'est  surtout  du  cote  des  ruminants  (bo- 
vides,  chevres  et  moutons)  qu'on  pent  esperer  resoudre  le  probleme. 
Certaines  races  ont  deja  ete  remarquees  pour  leur  resistance  particu- 
liere  (races  naines).  II  y  aura  lieu  de  les  propager,  surtout  dans  les 
zones  a  Gl.  morsitans,  au  voisinage  immediat  du  gibier  reservoir  de 
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virus.  Nous  avons  vu  en  effet  que  c'est  dans  ces  cas  que  la  lutte  est  le 
plus  diflScile. 

La  question  ne  se  pose  malheureusement  guere  pour  les  equides. 
n  y  aura  lieu,  autant  que  faire  se  peut,  de  les  remplacer  par  des 
bovides  pour  les  transports. 

Lutte  contre  la  douHne. — La  dourine  merite  une  place  a  part,  car 
c'est  probablement  la  seule  trypanosomia-^e  qui  n'est  pas  propagee 
par  les  insectes  et  pour  laquelle  il  n'y  a  pas  d'autre  reservoir  de 
virus  que  Tequide  reproducteur. 

Des  mesures  de  police  sanitaire  existent  dans  les  divers  pays  pet- 
mettant  de  lutter  efficacement  contre  cette  maladie.  Elles  consistent 
essentiellement  dans  la  recherche  des  animaux  contamines  (et  Ton 
salt  que  la  decouverte  de  la  nature  trypanosomique  de  la  dourine  a 
apporte  un  serieux  appui  a  cette  recherche),  dans  I'abatage  des 
juments  et  Tabatage  ou  la  castration  des  etalons.  Cette  pro- 
phylaxie,  relativement  facile  dans  les  pays  ou  les  chevaux  sont 
diiment  catalogues.  Pest  moins  quand  des  equides  echappent  au  con- 
trole ;  c'est  le  cas  des  baudets  *'  rouleurs  "  algeriens,  non  declares, 
qui  font  la  saillie  clandestine.  Ces  baudets  infectent  les  juments 
qui.  a  leur  tour,  contaminent  les  etalons  de  la  remonte.  Aux  Etats- 
Unis.  la  presence  de  la  dourine  chez  les  chevaux  demi-sauvages  des 
Indiens  a  ete  indiquee  en  1901  par  Salmon  comme  un  obstacle  a  la 
prophylaxie. 

Si  la  dourine  devient,  comme  il  y  a  lieu  de  I'esperer  d'apres  les 
faits  enregistres  a  ce  jour,  une  maladie  curable,  la  police  sanitaire 
pourra  etre  modifiee.  Le  veterinaire  militaire  frangais  Monod  pro- 
pose: (1)  Que  le  traitement  des  animaux  atteints  soit  autorise  a 
condition  de  les  laisser  soumis  jusqu'a  guerison  a  la  surveillance  du 
service  sanitaire:  (2)  que  les  etalons  traites  et  giieris  puissent  etre 
conserves  comme  geniteurs.  Monod  estime  qu'un  etalon  peut  etre 
utilise  pour  la  monte  s'il  n'a  montre  aucun  symptome  de  dourine 
pendant  les  six  mois  qui  suivent  la  cessation  du  traitement,  et  si  des 
injections  sous-cutanees  de  40  cc.  de  sang  faites  a  des  lapins  dans 
les  trois  mois  qui  precederont  la  monte.  a  raison  d'une  injection  par 
mois,  restent  sans  resultat. 

L'adoption  immediate  de  ces  mesures  serait  premsaturee. 

Defense  des  regions  indemnes. — On  n'a  encore  signale  aucun  cas 
de  maladie  du  sommeil  contracte  en  dehors  de  I'Afrique  tropicale. 
La  defense  doit  done  surtout  viser  les  regions  de  cette  partie  de 
I'Afrique,  ou  les  insectes  transmetteurs  existent  et  ou  neanmoins  la 
maladie  manque.  Xous  avons  deja  parle  de  cet^e  defense  au  debut 
de  notre  expose.  Elle  peut  se  resimier  en  ceci:  Tout  individu  pro- 
venant  d'une  region  infectee  ne  pourra  penetrer  dans  une  region 
saine  que  muni  d'un  certificat  sanitaire.     On  pourra  admettre  des 
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irypanosomes  traites  et  paraissant  en  bonne  voie  de  guerison  a  con- 
dition qu'ils  restent  sous  la  surveillance  de  I'administration  qui  les 

L'adoption  immediate  de  ces  mesures  serait  prematuree. 

Pour  les  trypanosomiases  animales  a  tsetses,  il  y  a  pen  a  craindre 
qu'elles  ne  debordent  les  territoires  occupes  par  ces  insectes.  Pour- 
tant,  le  cas  de  la  souma,  qui  s'est  implantee  en  Erythree  et  dans  la 
Province  de  Kassala,  permet  de  concevoir  certaines  inquietudes  a 
cet  egard. 

Le  danger  est  surtout  grand  pour  les  trypanosomiases  transmises 
par  des  insectes,  tels  que  les  stomoxes  et  les  taons,  qui  sont  repandus, 
meme  dans  les  regions  temperees.  Des  mesures  severes  viseront 
I'importation  d'animaux  provenant  des  regions  infectees  (dont  la 
liste  devra  etre  dressee).  Pour  les  maladies  du  type  surra,  on  devra 
surtout  veiller  a  I'introduction  de  bovides  ou  de  camelides  infectes; 
chez  ces  animaux  la  maladie  est  souvent  latente,  presque  toujours  de 
longue  duree  et  pent  etre  facilement  meconnue.  Pour  la  dourine 
c'est  naturellement  les  equides  seuls  qui  sont  a  surveiller. 

II  serait  exagere  de  prohiber  completement  cette  importation. 
Mais  il  sera  necessaire  de  faire  subir  une  quarantaine  aux  animaux 
importes.  La  recherche  du  trypanosome  sera  faite  par  tous  les 
moyens  dont  on  dispose  actuellement :  Examen  microscopique  du 
sang,  repete  au  besoin  pendant  plusieurs  jours;  examen  des  serosites 
(surtout  dans  le  cas  de  la  dourine)  ;  inoculation  de  fortes  doses  de 
sang  a  des  animaux  sensibles,  etc.  Tout  animal,  ainsi  reconnu 
trypanosome,  devra  etre  abattu.  Ce  n'est  qu'a  ce  prix  qu'on  pre- 
servera  surement  les  pays  indemnes.  L'exemple  recent  des  Etats- 
TTnis,  ou  Mohler  et  Thomson  du  Bureau  of  Animal  Industry  ont 
reussi  a  empecher  I'introduction  du  surra,  amene  par  des  Zebus  de 
I'Inde,  devra  servir  de  guide  en  pareille  occurrence. 

Si  on  laisse  une  trypanosomiase  animale  prendre  pied  dans  une 
region  jusque-la  indemne,  la  lutte  deviendra  bien  plus  onereuse  et 
plus  difficile,  surtout  s'il  s'agit  d'une  region  continentale. 


TPirYPANOSOMA  RHODESIENSE  (Stephens  and  Fantham),  A  SECOND 
SPECIES  OF  AFRICAN  TRYPANOSOME  PRODUCING  SLEEPING 
SICKNESS  IN  MAN. 

J.  W.  W.  Stephens,  M.  D.,  Cantab.,  and  H.  B.  Fantham,  D.  Sc.  Ix)ud.,  B.  A., 

Cuutab. 

PREFATORY    KOTE. 

Early  in  1910  a  case  of  sleeping  sickness  in  a  European  from 
Northern  Rhodesia  was  being  treated  in  the  Royal  Southern  Hos- 
pital, Liverpool.  The  case  was  studied  from  various  points  of  view 
by  Sir  Ronald  Ross  and  Dr.  D,  Thomson. 
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In  March  of  the  same  year  I  was  demonstrating  the  trypanosomes 
in  the  blood  of  a  rat  sent  as  T.  gambietise  to  a  class  of  students,  when 
I  noticed  certain  peculiarities  in  the  structure  of  the  trypanosomes. 
These  peculiarities  were  so  striking  that  I  remember  well  telling  my 
students  to  label  their  slides  "  T.  gamhiense  ( ? ) ,"  as  I  felt  certain 
that  some  mistake  had  been  made.  On  inquiry  I  found  that  the  rat 
had  been  inoculated  with  the  blood  of  the  patient  in  hospital,  though 
at  the  time  I  was  ignorant  of  this.  I  now  proceeded  to  see  if  the 
forms  I  had  observed  were  to  be  found  in  the  ordinary  laboratory 
strain  of  T.  ga?nl>iense,  but  after  examining  ihe  latter  over  and  over 
again  I  was  unable  to  find  them.  In  a  letter  dated  May  9,  1910,  to 
the  advisory  committee  for  the  tropical  diseases  research  fund  I  noted 
these  points.  In  the  meantime  I  was  continuing  my  observations 
on  this  trypanosome,  and  eventually  I  mentioned  my  suspicions  that 
I  was  dealing  with  a  trypanosome  that  was  not  T.  gamhiense  to  my 
colleague,  Dr.  Fantham,  who  kindly  consented  to  help  me  in  describ- 
ing it  and  before  doing  so  to  make  quite  certain  again  that  T.  gam- 
hiense  did  not  show  these  forms.     [J.  W.  W.  S.] 

We  finally  felt  that  our  position  was  secure  and  we  read  a  paper 
on  the  subject  before  the  Royal  Society  on  November  3,  1910,  the 
concluding  paragraph  of  which  is  as  follows :  "  Our  own  view  is  that 
we  are  dealing  with  a  new  species  of  human  trypanosome  for  which 
we  propose  the  name  Trypanosoma  rhodesiensey 

We  mention  these  points  somewhat  in  detail  because  they  appear 
not  to  be  generally  known,  but  all  the  dates  can  be  verified  by  ref- 
erence to  the  literature. 

Before  describing,  in  a  summary  way,  the  evidence  in  favor  of  the 
specificity  of  7\  rkodesicnse,  we  would  emphasize  the  fact  that  the 
identification  of  a  trypanosome  is  a  very  difficult  matter,  and  that, 
with  our  increase  in  knowledge,  the  difficult}^  has  hardly  decreased — 
in  fact,  it  may  be  stated  to  have  increased.  We  must,  in  fact,  make 
use  of  every  possible  means  at  our  disjoosal,  even  though  these  may 
not  be  perfect.  "Wliat,  then,  is  the  evidence  on  which  we  base  our 
belief  that  T.  rhodesiense  is  a  second  species  of  African  trypanosome, 
producing  sleeping  sickness  in  man  ? 

(  1 )   THE  MORPilOLOGY. 

The  peculiarity  of  this  trypanosome  is  that  in  the  blood  of  all 
subinoculated  animals  the  nucleus,  instead  of  being  in  the  middle 
or  near  the  middle  of  the  trypanosome,  as  is  usuall}'  the  case,  is  in 
some  of  the  short  or  stumpy  forms  of  the  trypanosome  near  the 
posterior  end,  more  or  less  close  to  the  blepharoplast  (kinetic  nucleus) 
€r  even  on  its  posterior  side.  We  believed,  and  still  believe,  that  this 
morphological  feature  alone  definitely  enables  us  to  distinguish  the 
trypanosome  from  T.  gamhiense. 
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(2)    ANIMAL   REACTIONS. 

Laveran  sums  up  the  question  of  the  animal  reactions  as  follows : 
The  total  results  correspond  with  those  of  other  authors  (viz, 
Bevan,  Yorke,  Fantham,  Laveran,  Mesnil,  and  Ringenbach  and 
others),  and  show  that  T.  rhodesieTise  is  clearly  distinguished  from 
T.  garribiense  by  its  great  virulence  for  the  majority  of  animal  spe- 
cies; whereas  in  rats  and  mice  T.  gambiense  has  very  variable  viru- 
lence, some  animals  being  refractory,  others  contracting  light  infec- 
tions, T.  rhodesiense  invariably  kills  them.  In  the  guinea  pig,  dog, 
and  Macaciis  monkeys  the  duration  of  T.  rhodesiense  infections  is 
shorter  than  that  of  T.  gamhiense  infections.  In  sheep  and  goats 
the  difference  in  the  evolution,  symptomatology,  and  gravity  of  the 
two  infections  is  quite  remarkable;  whereas  T.  gamhiense  infections 
in  these  animals  often  give  rise  to  no  symptoms  except  fever  (often 
missed  if  one  does  not  take  the  temperature)  and  usually  ends  in 
recovery,  T.  rhodesiense  infections  lead  to  an  acute  disease  with 
high  fever,  edema,  and  keratitis,  and  death  is  invariably  the  end 
after  a  relatively  short  duration. 

(3)    SEKUM    REACTIONS. 

{a)  Action  of  immune  serum  (Mesnil  and  Ringenbach). — (1)  A 
goat  was  infected  with  T.  rhodesiense.  Twenty-two  days  later  its 
serum-|-T.  rhodesiense  injected  into  a  mouse.     Result:  Protection. 

(2)  The  serum-j-T'.  gamhiense  injected  into  a  mouse.  Result: 
Infection. 

(6)  Action  of  baboon  serum. — Contrary  to  T.  gamhiense.,  T. 
rhodesiense  is  very  susceptible  to  human  and  baboon  serum.  Thus 
Mesnil  and  Ringenbach  performed  the  following  experiment: 

A  dose  of  1  cubic  centimeter  of  baboon  {Papio  anabis)  serum 
cured  mice  with  T.  rhodesiense.  In  the  same  dose  it  acted  very 
feebly  on  T.  gambiense. 

(c)  Action  of  human  serum. — One  cubic  centimeter  of  human 
serum  cured  T.  rhodesiense  mice  in  3  out  of  4  cases ;  on  T.  gambiense 
mice  there  was  no  appreciable  effect. 

Laveran  and  Nattan  Larrier  have  shown  the  same,  viz,  that  human 
sera  act  on  T.  rhodesiense,  but  are  quite  without  action  on  T.  gam- 
biense. 

(d)  Trypanolytic  reactions. — The  results  got  by  Mesnil  and  Ring- 
enbach are  most  demonstrative  in  the  case  of  trypanolytic  reactions. 
The  sera  of  animals  (man,  monkey^  guinea-pig)  infected  with 
T.  gambiense  are  trypanolytic  for  the  homologous  tryganosome,  i.  e., 
T.  gambiense,  but  have  no  action  on  the  heterologous  trypanosome, 
i.  e.,  T.  rhodesiense. 
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(4)    CROSS    IMMUNITY    EXPERIMENTS. 

(1)  Mesnil  and  Ringenbach  immunized  a  monkey  {Macacus  rhe- 
sus) against  T.  gamhiense.  It  was  inoculated  with  T.  rhodesiense 
on  June  7,  1911;  on  June  27  tn^panosomes  appeared  (the  infection 
was  slight)  ;  on  July  4  it  died.     A  control  died  in  10^  days. 

(2)  Laveran  immunized  a  goat  and  mouse  against  T.  gamhiense; 
when  they  had  acquired  a  solid  immunity  they  were  inoculated  with 
T.  rhodesiense.    They  became  infected  like  the  controls. 

(3)  Laveran  and  Nattan-Larrier  immunized  a  goat  against  T. 
hnicei;  it  subsequently  became  infected  with  T.  rlwdesiense. 

(4)  Laveran  immunized  a  ram  and  a  sheep  against  different  strains 
of  T.  hrucei.  Inoculated  with  T.  rhodesiense  they  both  acquired  acute 
infection  and  died.     Conclusion :  T.  rhodesiense  is  not  T.  hrucei. 

When  the  converse  set  of  experiments  is  tried,  namely,  immunizing 
an  animal  against  T.  rhodesiense.,  and  then  inoculating  with  T.  gam- 
hiense., the  difficulty  immediately  arises  that  it  is  impossible  to  im- 
munize an  animal  against  T.  rhodesiense.,  owing  to  its  virulence. 
But  a  partial  and  transitory  immunit}^  to  T.  rhodesiense  can  be  got 
by  treating  the  infected  animal  with  drugs,  such  as  arsenophenyl- 
glycin.  The  results,  as  far  as  they  go,  seem  to  show  that  an  animal 
immunized  against  T.  rhodesiense  is  immune  not  only  to  T.  rho- 
desiense^  but  also  to  T.  gamhiense.,  a  fact  which,  according  to  Mesnil 
and  Leger,  does  not  invalidate  the  specificity,  but  tends  to  show  that 
the  two  trypanosomes  are  closely  related. 

(5)    MODE  or  TRANSMISSION. 

Although  not  regarding  it  as  an  absolute  specific  characteristic,  it 
is  interesting  to  note  that,  according  to  Kinghorn  and  Yorke  (1912)  : 

(1)  T.  rhodesiense  is  transmitted  by  Glossina  morsitans,  both  in 
laboratory  experiments  and  in  nature. 

(2)  That  about  16  per  cent  of  the  wild  game  examined  in  Northern 
Rhodesia  is  infected  with  T.  rhodesiense. 

(e)  CURVE  or  measurements. 

We  have  measured  2,000  T.  rhodesiense,  and  the  curve  differs  from 
that  obtained  by  Surg.  Gen.  Bruce  for  1,000  T.  gamhiense. 

CONCLUSION. 

WTien  we  first  announced  this  trypanosome  it  seemed  to  be  very 
generally  assumed  that  it  was  a  variety  of  T.  gamhiense,  and  that 
its  peculiarities  were  due  to  the  fact  that  it  was  probably  transmitted 
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by  Glossina  morsitans.  We  have  never  held  this  view,  as  we  con- 
sidered that  there  were  no  facts  to  warrant  such  an  assumption.  We 
believe  that  sleeping  sickness  in  Rhodesia,  Nyasaland,  and  adjoining 
territories  is  due  to  a  specific  trypanosome,  T.  rhodesiense ;  that  the 
disease  is  not  due  to  T.  garribiense,  recently  introduced,  but,  on  the 
contrary,  though  this  may  be  difficult  to  prove,  that  it  has  existed  in 
these  territories  from  time  immemorial. 


MURRINA,   A  TRYPANOSOMAL  DISEASE   OF   HORSES   TN  PANAMA, 
AND  THE  MEANS  USED  IN  CONTROLLING  AN  OUTBREAK. 

Dr.  S.  T.  Darling,  Chief  of  Laboratory,  Isthmian  Canal  Commission,  Ancon, 

Canal  Zone. 

I  wish  to  call  your  attention  to  this  disease  chiefly  for  the  reason 
that  it  affords  what  I  think  is  an  unusual  example  of  practical  sani- 
tation, in  that  an  outbreak  of  trypanosomiasis  among  mules  and 
horses  was  checked  by  the  use  of  simple  measures  and  has  been  kept 
out  of  the  corrals  for  over  two  years. 

Epidemiology. — The  term  "  murrina  "  is  used  to  characterize  a 
fatal  type  of  equine  trypanosomiasis  encountered  on  the  Isthmus  of 
Panama, 

Shortly  before  October,  1909,  a  fatal  disease  appeared  among  the 
mules  and  work  horses  at  the  Gatun  corral,  called  "  stomach  staggers  " 
and  "  swamp  fever  "  by  the  veterinarians.  The  disease  was  confined 
to  a  lot  of  mules  and  horses  that  had  arrived  from  the  United  States 
via  New  Orleans  in  Apiil,  1909.  After  arrival,  and  before  distribu- 
tion, the  animals  were  turned  out  with  some  native  horses  in  a  pasture 
at  Gatun.  This  pasture  has  been  used  for  native  cattle  and  horses 
for  many  years.  After  five  weeks  some  of  the  mules  were  distributed 
to  other  stations  and  the  remainder  retained  at  Gatun. 

In  June  a  horse  and  several  mules  from  this  lot  died  at  the  Gatun 
corral.  The  physical  signs  noted  b}^  the  veterinarians  Avere  briefly 
these :  A  falling  away  in  flesh,  the  coat  becoming  rough  and  staring. 
A  voracious  appetite  would  generally  be  maintained.  There  was  an 
irregular  elevated  temperature,  reaching  101°  or  106°,  rarely  108°. 
General  weakness  developed,  with  a  staggering  gait,  and  the  animal 
leaning  against  the  stall.  Edema  of  the  sheath,  abdominal  walls,  and 
legs  was  observed  in  some  cases.  There  was  usually  well-marked 
anemia,  with  pallor  or  a  dirty  j'ellow  color  of  the  visible  mucosoe. 

The  course  of  the  disease  resembled  "  swamp  fever  "  or  the  "  infec- 
tious anemia  of  equines  "  so  closely  that  it  was  diagnosed  and  treated 
as  such  by  the  veterinarians. 
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On  February  23,  while  examining  a  stained  specimen  of  the  blood 
of  work  horse  No.  121,  from  the  Ancon  corral,  when  his  temperature 
was  102°,  I  found  several  trypanosomes.  Upon  inquiry  it  was  ascer- 
tained that  this  animal,  No.  121,  had  formerly  been  worked  at  Gatun, 
and  presumably  had  been  exposed  to  infection  there.  After  the  dis- 
covery of  the  'trypanosome  in  horse  No.  121  I  found  them  in  the 
blood  of  IT  mules  and  horses,  all  of  which  died  or  were  sacrificed. 

The  notion  that  the  disease  was  "  swamp  fever  "  has  had  to  give 
way  to  one  that  it  is  a  fatal  form  of  trypanosomiasis. 

It  became  important  to  ascertain  whether  the  disease  had  been 
introduced  from  the  United  States  or  was  endemic  in  this  region. 
Nothing  like  it  had  been  observed  in  the  corrals  here  since  1904. 
Specimens  of  the  trypanosome  were  referred  to  Dr.  Laveran,  who 
very  kindly  expressed  an  opinion  that  the  microorganism  was  not 
Tr.  equinvm  of  Mai  de  Caderas,  nor  Tr.  equiperdum^  the  pathogenic 
agent  of  dourine. 

The  possibility  of  the  infection  of  American  horses  or  mules  by 
African  or  Asiatic  animals  from  circuses  or  zoological  gardens  pre- 
sented itself,  but  that  was  negatived  by  Dr.  Mohler,  of  the  Bureau 
of  Animal  Industry,  United  States  Department  of  Agriculture,  in 
his  reply  to  my  query: 

"  The  only  importations  of  equines  from  Africa  have  been  zebras  for  zoological 
gardens  or  circuses,  and  since  1906  all  sucli  animals,  as  well  as  camels,  ante- 
lope, deer,  and  other  species  capable  of  transmitting  the  various  forms  of  try- 
panosomiasis have  been  subjected  to  the  blood  test  by  the  inoculation  of  ex- 
perimental rabbits.  Thus  far  we  have  never  found  any  infection  of  these 
animals,  nor  have  they  been  known  to  infect  horses  or  mules  with  which  they 
have  subsequently  come  in  contact." 

"  The  appearance  of  surra  in  the  United  States  was  in  1906,  when  51  Indian 
cattle  were  imported  for  use  in  southern  Texas.  *  *  *  All  infected  ani- 
mals were  killed  and  burned  and  a  rigid  quarantine  maintained.  *  *  * 
These  animals  were  then  shipped  to  Texas,  and  although  the  ranches  in  that 
vicinity  have  been  visited  a  number  of  times  since,  there  has  been  no  further 
indication  of  surra." 

The  possibility  of  there  being  a  local  endemic  trypanosomal  dis- 
ease among  native  horses  and  other  animals  was  now  inquired  into. 
So  far  as  could  be  ascertained,  there  had  been  no  evidences  of  this 
disease  among  the  coach  horses  of  the  cities  of  Panama  or  Colon. 

During  the  end  of  the  rainy  season,  1909,  some  time  after  its  occur- 
rence, and  too  late  for  its  investigation  by  animal  inoculations,  there 
were  reported  six  deaths  among  native  horses  at  a  place  up  the 
Chagres  River,  near  Bohio.  The  animals  are  reported  as  having 
leaned  against  the  fences  and  died. 

An  interesting  piece  of  information  was  elicited  from  the  owner 
of  the  pasture  in  which  the  American  mules  had  been  placed  after 
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their  arrival.  This  gentleman  had  four  native  ponies  which  had 
been  let  out  at  Colon.  Upon  their  return  to  the  pasture,  three  of 
them  developed  "  staggers  "  and  died.  This  occurred  about  the  time 
of  the  outbreak  among  the  American  mules. 

Sr.  A.  who  has  had  for  years  considerable  experience  with  cattle 
and  horses  in  Panama,  examined  three  of  the  sick  mules  at  Ancon, 
and  expressed  his  opinion  that  they  were  suffering  from  murrina. 

Mr.  Q  and  Mr.  X,  who  have  had  some  experience  with  horses  and 
cattle  in  this  region,  the  West  Indies,  and  Colombia,  were  of  the  opin- 
ion that  the  disease  was  derrengadera,  which  they  had  seen  among 
horses  and  mules  along  the  Sinu  Eiver,  in  Colombia,  and  also  in 
the  colder  regions  of  Antioquia,  Colombia.  In  the  cases  seen  by 
them  in  Colombia  the  rump  and  flanks  of  the  animals  grew  thinner, 
and  they  appeared  to  dry  up  in  their  hind  quarters.  Finally,  there 
was  paral^'sis  of  the  hind  legs,  appearing  a  few  days  before  death. 
Whole  ranches  were  devastated.  In  the  interior  of  Colombia  the 
disease  was  called  "  peste  ranguera ;  "  on  the  coast,  "  renga."  In  the 
Republic  of  Panama  the  natives  speak  of  two  endemic  diseases 
among  horses,  known  locally  by  the  names  murrina  and  derrenga- 
dera. Murrina  is  usually  a  disease  having  a  chronic  course,  with 
weakness  and  swelling  of  the  belly  wall.  Derrengadera  is  a  dis- 
ease that  may  be  slow  or  rapid  in  its  course,  but  in  which  there  is 
always  weakness,  particularly  of  the  hind  legs. 

During  a  sanitary  survey  of  the  native  towns  of  Chame  and  La 
Chorrera,  some  25  miles  from  the  city  of  Panama,  and  of  Guarare, 
La  Ville  de  los  Santos,  and  Chitre,  in  the  Province  of  Los  Santos, 
Republic  of  Panama,  I  ascertained  that  both  murrina  and  derren- 
gadera were  known  locally;  and  during  the  past  18  months  I  have 
seen  two  cases  of  the  disease  in  native  ironies  in  the  Republic,  not  far 
from  the  city  of  Panama.  Animal  inoculations  from  these  cases  were 
positive  for  Tr.  hippicum. 

It  was  desired  to  ascertain  if  a  disease  similar  to  "  swamp  fever  " 
had  been  observed  in  the  West  Indies,  for  the  reason  that  there  is  some 
importation  of  horses  from  Jamaica  to  the  Canal  Zone.  Through  the 
courtesy  of  the  commissioner  of  agriculture  for  the  West  Indies,  Hon. 
Francis  Watts,  C.  M.  G.,  it  was  ascertained  that  the  disease  was  not 
known  in  British  Guiana  or  Antigua,  but  had  been  seen  in  the  prac- 
tice of  one  veterinary  surgeon  in  Barbados.  The  resemblance  of 
"  swamp  fever "  to  equine  trypanosomiasis  suggests  the  possibility 
that  the  latter  disease  might  exist  in  some  of  the  larger  islands,  where 
it  could  have  been  introduced  from  Colombia,  or  this  region. 

From  this  testimony  it  is  seen  that  there  is  in  this  region  a  trypano- 
somal  disease  of  equines,  of  which  there  are  two  types.     In  one,  weak- 


622     SECTION  vm:  militaey,  naval,  and  teopical  hygiene. 

ness,  wasting,  and  edema  predominates ;  this  is  called  "  murrina/'  In 
the  other,  posterior  paresis  is  the  predominant  sign.  This  is  known 
locally  as  derrengadera.     The  disease  is  always  fatal. 

THE  PATHOGENIC  AGENT. 

The  pathogenic  agent  is  Trypanosoma  Kippicum  Darling.^-  - 
There  is  some  variation  in  its  morphology.  The  typical  trypano- 
some  is  16  to  18  mikrons  in  length,  2  mikrons  wide,  the  distance  from 
kinetonucleus  to  the  posterior  tip  about  1.75  mikrons,  and  the  dis- 
tance from  the  posterior  tip  to  the  middle  of  the  trophonucleus  is 
from  7.5  to  10  mikrons.  The  fiagellnm  is  usually  short  and  fre- 
quently not  entirely  free,  for  often  the  attenuated  process  of  the 
cytoplasm  extends  to  the  extreme  end  of  the  chromatin  filament; 
but  at  times  there  is  a  free  flagellum,  reaching  4  mikrons  in  length. 
The  trophonucleus  is  placed  a  little  posterior  to  the  middle,  the  rela- 
tion being  1 : 2.8  to  1 : 2.4.  The  kinetonucleus  is  usualW  placed  about 
1.75  mikrons  from  the  posterior  tip ;  but  sometimes  it  is  quite  at  the 
tip,  and  occasionally  may  be  3  mikrons  from  it.  The  posterior  tip 
is  often  rather  blunt  and  usually  obtuse,  never  being  us  attenuated 
as  the  posterior  tip  of  T.  lewisi.  The  cytoplasm  usually  contains 
numerous  basophilic  granules  scattered  throughout  the  c^^toplasm  or 
arranged  in  lines  in  the  anterior  and  posterior  halves.  The  granules 
are  coarse  and  from  0.5  to  1  mikron  or  more  in  diameter.  There  may 
be  16  to  18  in  number,  most  of  them  being  plaeed,  usually,  in  the 
anterior  half.  The  lateral  margin  of  the  trypanosome  may  stain 
more  deeply  than  the  interior.  Some  of  the  longer  forms  contain 
few  or  no  granules.  A  well-developed  undulating  membrane  is  pres- 
ent and  the  chromatin  filament  extends  from  the  kinetonucleus  to  the 
anterior  tip  of  the  flagellum.  "When  rapidly  proliferating  in  the  rat 
or  mouse,  some  forms  approach  28  mikrons  in  length  and  become  3 
to  4  mikrons  in  width.  From  this  description  it  is  quite  evident  that 
the  trypanosome  is  different  from  T.  eq^dnum  of  mal  de  caderas  and 
T.  equiperdwrn  of  dourine. 

There  is  some  variability  in  the  presence  and  in  the  staining  quali- 
ties of  the  basophilic  granulations.  Some  specimens  from  the  horse 
would  have  few  or  no  granulations,  -v^^hile  others  had  several  deeply 
staining  ones.  One  film  from  M.  alcxandrinvs  had  many  trypano- 
somes  and  none  contained  granules,  though  the  cytoplasm  stained 
deeply;  from  the  same  rat  there  were  other  specimens  containing 
many  well-stained  granulations.  It  has  appeared  at  times  as  though 
when  the  trypanosomes  were  multiplying  very  rapidly  they  were 
longer,  more  attenuated,  and  freer  from  granules. 
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PATHOLOGICAL   ANATOMY   Or   MURRINA. 

When  a  mule  or  horse  is  sacrificed  before  the  disease  has  run  its 
course  there  may  be  very  few  gross  lesions  and  none  characteristic  of 
the  disease  other  than  emaciation,  edema  of  dependent  belly  wall, 
sheath,  or  legs,  conjunctival  ecchymoses,  or  some  splenic  enlargement. 
If  the  animal  is  permitted  to  die  naturally  there  are  lesions  which  are 
characteristic  and  usually  well  marked. 

The  spleen  is  slightly  enlarged,  but  its  capsule,  particularly  the 
external  surface,  is  dotted  over  with  petechite  limited  to  the  capsule, 
usually  1  to  2  millimeters  in  diameter.  The  recent  ones  are  bright 
red,  while  those  somewhat  older  are  reddish  brown  in  color.  The 
pulp  is  slightly  increased  in  amount  and  the  reticulum  appears 
normal. 

The  kidneys  contain  petechise,  1  millimeter  in  diameter,  distributed 
chiefly  in  the  cortex,  just  beneath  the  capsule. 

The  endocardium  and  epicardium  usually  contain  large  and  small 
hemorrhages.  Favorite  sites  are  the  papillary  muscle,  mitral  leaflets, 
and  the  epicardial  fat  along  the  coronary  arteries,  oftenest  near  the 
base  of  the  heart. 

The  pleurae  and  peritoneum  in  some  cases  have  been  the  seat  of 
numerous  petechiae. 

The  renal  lymph  nodes  are  usually  enlarged,  and  one  or  two  of  the 
set  are  frequently  the  seat  of  extensive  hemorrhages. 

There  are  usually  hemorrhages  into  the  conjunctival  or  nasal 
mucosae  at  some  time  during  the  disease. 

Sometimes  there  is  an  excess  of  clear,  serous  fluid  in  the  peritoneal, 
pleural,  or  pericardial  cavities,  but  this  is  not  constant,  nor  is  the 
edema  of  the  sheath,  legs,  hocks,  or  lower  belly  wall  constant. 

Other  viscera  show  no  changes. 

Filaria  and  intestinal  nematodes  and  cestodes  were  encountered 
inconstantly. 

The  microscopic  changes  are  fairly  characteristic  and  constant.  In 
the  kidneys  the  focal  hemorrhages  and  the  acute  glomerulitis,  occa- 
sionally with  necroses,  make  a  rather  striking  picture.  The  spleen 
always  shows  the  same  appearance — phagocytosis  of  red  blood  cells 
and  the  presence  of  blood  pigment  in  small  and  large  clumps  of 
refractile  granules.  In  the  liver  the  one  unvarying  feature  is  the 
presence  of  bronze-colored  blood  pigment  in  the  endothelial  cells  of 
the  sinusoids.  There  is  a  localized  leukocytosis  here  and  focal 
necroses.  Kenal  lymph  nodes  usually  show  great  engorgement,  hem- 
orrhage, and  phagocytosis  of  red  blood  cells  by  large  mononuclear 
phagocytes.  The  hemorrhages  in  other  viscera  present  nothing  of 
special  interest. 
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TaiJe  of  the  period  of  incuhation.  or  latency,  and  the  duration  of  the  disen-^e  in 

susceptihJe  animals. 


Animal. 


Horse. 
Mu]e.. 


Dog 

Cat 

Kitten 

Cebus 

Nictipithecus    fell' 

nus. 
Rabbit 

Guinea  pig 

Agouti 

Coati 

Opossum 

Raccoon 

White  rat 

Wild  rat 

White  mouse 

Wild  mouse 

Pig 

Calf 

Birds 


Period  of  incubation. 


Horse  No.  10  ( ?)  (work  horse) 

Saddle  horse  No.  47,  8  days 

Work  horse  No.  121,  (?)  days 

Mule  No.  i:3(i,  (i  days ! 

Mule  No.  239,  (?)  days 

Mule,  No.  318,  avirulent  strain,  11  days. 

Mule  No.  520,  (?)  davs 

Mule  No.  263,  (7)  days 

Mule  No.  257,  (?)  davs 

Mule  No.  185,  (?)  days 

Mule  No.  204,  (?)days 

Dog  No.  121-2,  less  tlian  9  days;  puppy, 
6  days. 

Dog,  avirulent  strain 

Cat  No.  121-2,  less  than  8  days 

Kitten  No.  121-2,  less  than  8  days 

Cebus  No.  121-1,  less  than  12  days 

Nocturnal  species  (probably  Nicti- 
pithecus sp.,  5  davs. 

Rabbit  121-1-A,  less  than  12  days 

Rabbit  121-1-B ,  less  than  12  days 

7  days 

Agouti  No.  121-2,  less  than  10  days 

Coati  No.  382-2,  G  days 

Opossum  No.  3^2-a,  (?)  days 

Raccoon  No.  10-2,  less  than  14  days. . . 

4  to  5  days 

Wild  rat  (M.  rattus),  4  to  5  days 

Wild  rat  (M.  norvegicus),  4  to  5  days.. 
Wild  rat  (M.  alexandrinus),  4  to  5  days 

White  mouse,  3  days ". . . 

Wild  mouse  (M.  musculus),  5  days 

Pig  No.  382-2,  trypanosomes  appeared 

once    15    days    after    inoculation — 

never  sick. 
Calf    No.     121-2,     refractory.    After 

three  months  the   blood   was  not 

infectious  for  guinea  pigs. 
Bu'ds:  Pigeon,  refractory 


Duration  of  disease. 


54  days. 

79  days  dying — sacrificed. 
73  days— possibly  219+  days. 
98  days  (treated  with  arsenic). 
130  days  (treated  with  arsenic). 
Treated  with  arsenic — recovered. 

42  days. 

10  days. 

18  days. 

55  days. 
25  days. 
38  days. 

Recovered. 

Do. 
14  days. 

43  days. 
32  days. 

163  days. 
106  days. 
Animals  have  lived  27,  50,  75,  99,  119,  189, 

190,  and  336  days. 
Recovered. 
24  days. 
34  days. 
52  days. 

19  days. 

9  days;  2  recovered. 
40  days. 

11  days;  1  refractory. 
8, 11+  days. 

8,9,  12,  15+  days. 


Differentiation  from  other  forms  of  trypanosomiasis. — It  is  neces- 
sary to  establish  the  fact  that  murrina  is  a  specific  disease,  distinct 
from  other  forms  of  equine  trypanosomiasis. 

From  the  total  number  of  trypanosomes  known  to  science  invading 
mammals,  those  of  rodents,  cattle,  bats,  etc.,  may  at  once  be  dismissed 
from  consideration,  as  they  are  not  pathogenic  for  equines,  viz,  T. 
lewisi,  T.  Theileri.,  etc. 

The  following  trypanosomes  may  also  be  dismissed  from  consid- 
eration, for  the  reason  that  they  are  either  pathogenic  for  cattle  or 
present  well-marked  morphological  and  other  points  of  difference 
from  T.  hippicum;  T.  evansi,  T.  hmcei^  T.  dimorphon^  T.  pecaudi, 
and  T.  cazalhoui. 

T.  equiperdum^  the  pathogenic  agent  of  dourine  (mal  de  coit),  is 
differentiated  by  morphology,  it  containing  no  basophilic  granula- 
tions, by  the  fact  that  it  is  extremely  rare  in  the  peripheral  blood  of 
equines  and  further  by  clinical  features,  mode  of  transmission, 
dourine  being  a  disease  transmitted  during  copulation;  and  further 
by  the  insusceptibility  of  monkeys  and  guinea  pigs  to  E.  equiperdum. 

There  remains  one  trj'panosome  which  must  be  carefully  differ- 
entiated from  T.  hippicum.    That  one  is  T.  equinum^  the  pathogenic 
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agent  of  mal  de  caderas.  Dr.  Laveran's  opinion  has  been  given  else- 
where.^ In  addition  to  this  valuable  testimony  we  will  consider  what 
other  characters  may  be  discovered  in  the  two  diseases  which  may  be 
used  to  differentiate  them. 

Mal  de  caderas  is  an  epizootic  trypanosomal  disease  of  equines  in 
South  America.  The  trypanosome  was  discovered  by  Dr.  Elmassian,* 
director  of  the  Bacteriological  Institute  at  Asuncion,  Paraguay,  in 
1901.  Geographically,  the  disease  is  distributed  in  regions  along  the 
tributaries  of  the  Eio  de  la  Plata  in  Argentina,  Uruguay,  Paraguay, 
Brazil,  and  Bolivia,  and  also  in  the  Federal  district  of  Matto  Grosso, 
between  the  Madeira  and  Zingu  Rivers,  tributaries  of  the  Amazon  in 
Brazil,  and  on  the  island  of  Marajo  at  the  mouth  of  the  Amazon. 

Certain  clinical  and  pathological  features  are  mentioned  as  being 
more  or  less  characteristic  of  mal  de  caderas.  It  should  be  men- 
tioned, however,  that  there  is  much  similarity  among  all  equine 
trypanosomal  diseases;  that  they,  varying  from  one  another,  usually 
present  certain  characters  recognizable  as  belonging  to  the  type, 
symptom  and  pathological  group,  such  as  anemia,  emaciation,  edema, 
effusions,  posterior  paresis,  hemorrhagic  nephritis,  and  remittent 
pyrexia.  Furthermore,  if  we  take  one  disorder  and  observe  all  its 
vagaries,  we  shall  see  that  each  individual  case  does  not  necessarily 
conform  to  the  specific  disease  type. 

In  mal  de  caderas  the  characteristic  symptom  would  seem  to  be,  as 
its  name  implies,  posterior  paresis ;  yet,  as  Voges  points  out,  in  a  series 
of  cases  unusual  forms  present  themselves — "a  number  of  animals 
may  remain  quietly  standing  up  to  the  last  moment  and  then  fall  in  a 
heap  and  die  at  once." 

The  fairly  constant  features  in  which  murrina  differs  from  mal  de 
caderas  seem  to  be  these: 

Duration  of  disease  in  mules  and  horses. — ^IVIurrina  is  far  more 
common  among  mules  than  horses.  This  has  been  undoubtedly  due  to 
the  nature  of  the  mules'  work  here,  rendering  them  more  liable  to  in- 
fection through  cuts  and  galls.  The  duration  of  the  disease  is  the 
same  in  mules  and  horses.  The  longest  duration  recorded  is  in  a 
horse.  According  to  Voges  the  duration  of  mal  de  caderas  in  horses 
is  one  to  two  months,  while  in  mules  it  is  one  year,  if  they  receive 
good  care  and  treatment.  This  is  quite  different  from  my  observa- 
tions of  murrina. 

The  nurriber  of  trypanosomes  in  the  hlood  of  mules  and  horses. — 
The  blood  of  several  mules  suffering  from  murrina  has  been  examined 
daily  over  periods  of  several  weeks  or  months  and  trypanosomes  were 
easily  found  at  intervals,  particularly  before  and  during  a  febrile 
paroxysm.  Voges  states,  however,  that  in  mal  de  caderas  typano- 
somes  can  not  be  demonstrated  microscopically  in  the  blood  of  mules 
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suffering  from  the  disease  for  days  and  weeks.  In  one  case,  he 
states,  after  two  months'  daily  diligent  examination,  trypanosoraes 
were  found  only  once  during  an  attack,  and  in  numbers  much  less 
than  in  the  horse.  In  another  case,  trypanosomes  were  only  found 
on  two  days  during  the  duration  of  the  disease  in  a  mule.  In  mur- 
rina  no  difficulty  has  ever  been  experienced  in  detecting  trypanosomes 
in  mules  if  the  examinations  were  made  during  a  febrile  paroxysm; 
and  trypanosomes  are  also  frequently  found  when  the  temperature  is 
normal.  Furthermore,  the  blood  of  infected  horses  has  never  been 
found  to  contain  more  trypanosomes  than  that  of  infected  mules. 

Character  of  fever. — A  very  exact  idea  of  the  type  of  fever  in  mal 
de  caderas  could  not  be  obtained,  for  the  reason  that  most  of  the 
published  charts  are  based  on  single  daily  temperature  records. 
There  appears,  however,  to  be  no  very  marked  differences  in  the 
types  of  fever  between  murrina  and  mal  de  caderas. 

Elmassian  has  described  plaques  of  dermatitis  on  the  neck,  shoul- 
ders, and  rump  of  horses  in  mal  de  caderas,  but  these  have  never  been 
observed  in  cases  of  murrina. 

Keratitis  and  hypopyon  are  mentioned  as  being  seen  in  horses  in- 
fected with  T.  equinum,  but  neither  of  these  conditions  has  been 
observed  in  horses  or  mules  suffering  from  murrina. 

Diarrhea,  said  to  be  a  common  symptom  in  mal  de  caderas,  accord- 
ing to  Elmassian,  has  not  been  observed  in  murrina,  save  in  one 
horse  that  had  received  21  grams  of  arsenic. 

Hemoglobinuria  and  hematuria  have  never  been  observed  in  cases 
of  murrina.  If  they  were  at  all  common  it  would  have  been  noticed, 
for  all  the  animals  have  been  kept  under  observation  by  the  veteri- 
narian in  the  corrals.  These  symptoms  are  said  to  be  constant  in 
mal  de  caderas. 

Distinguishing  pathological  features  of  murrina. — These  are 
very  important  means  of  differentiating  the  two  diseases.  They  are  as 
follows:  Splenic  capsular  ecchymoses;  renal  petechise;  epicardial 
and  endocardial  hemorrhages  and  ecchymoses,  and  less  frequently 
pleural  and  peritoneal  petechia?.  These,  with  the  hemorrhages  into 
the  renal  lymph  nodes,  make  up  a  picture  quite  different  from  mal  de 
caderas,  and  one  more  like  nagana  and  •'  equine  anemia." 

The  spleen  is  not  greatly  enlarged  in  murrina  but  always  appears 
to  be  so  in  mal  de  caderas. 

Fibrinous  exudation  into  the  pleural  and  pericardial  cavities,  de- 
scribed as  constant  in  mal  de  caderas,  is  very  rarely  seen  in  murrina. 
(There  was  a  fibrinous  clot  in  the  right  pleural  cavity  of  mule  263.) 

Mode  of  transmission  among  the  corral  animals. — When  my  at- 
tention was  called  to  the  disease  it  had  already  destroyed  about  a 
dozen  animals  in  two  of  the  largest  corrals,  and  after  discovering  its 
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trypanosomal  nature  I  began  at  once  to  ascertain  its  natural  mode  of 
transmission.  Curiously  enough,  the  disease  was  confined  to  mules 
and  work  horses.  About  30  in  all  died  of  the  disease.  Saddle  horses 
never  became  infected  naturally,  though  they  proved  as  susceptible 
as  mules  when  inoculated  experimentally.  After  this  had  been 
ascertained,  it  was  possible  to  rule  out  ticks  as  carriers  of  the  disease, 
for  mules  were  seldom  or  never  infested  by  ticks,  while  the  saddle 
horses,  from  the  different  character  of  their  work,  were  frequently 
infested  by  ticks  during  the  dry  season  while  the  disease  was 
prevalent. 

Biting  flies  were  next  investigated;  it  was  always  possible  to 
collect  stomoxys  in  the  corrals,  though  they  did  not  breed  there,  for 
droppings  were  removed  daily.  A  number  of  stomoxys  were  dis- 
sected to  learn  whether  they  harbored  insect  flagellates,  but  none  was 
ever  detected  in  their  intestinal  tracts.  On  one  occasion  specimens 
of  stomoxys  were  taken  from  an  infected  mule,  but  on  dissection  no 
traces  of  trypanosomes  nor  of  other  flagellates  could  be  detected; 
and  a  number  of  specimens  were  taken  from  the  corral  with  the 
blood  of  mules  or  horses  in  their  intestinal  tracts,  but  trypanosomes 
and  flagellates  were  absent. 

A  few  tabanidae  were  taken  at  the  new  corral  at  Ancon,  near 
some  woods.  Murrina,  however,  had  not  made  its  appearance  at 
this  corral.  Horse  flies  were  never  seen  at  the  old  corral,  nor  at 
the  corral  in  Gatun,  both  of  which  are  located  away  from  the  woods. 
Tabanidae  are  never  encountered  here  until  one  gets  out  into  the 
woods  along  the  country  roads  or  on  the  trails.  It  was  not  possi- 
ble to  incriminate  horseflies  as  carriers,  nor  the  stable  fly,  for 
although  the  latter  was  visiting  the  corral  at  Ancon  and  biting  mules 
and  saddle  horses  indiscriminately,  none  of  the  saddle  horses  ever 
became  infected,  although  during  a  period  of  six  months  mules,  a 
few  feet  away,  in  the  same  corral,  kept  coming  down  with  the 
disease. 

This  would  seem  clearly  to  rule  out  any  biting  insect  as  a  carrier, 
for,  assuming  a  biting  fly  to  be  a  carrier,  the  chances  for  infection 
would  be  equal  among  saddle  horses  and  work  animals ;  as  a  matter 
of  fact  the  saddle  horses  were  exposed  to  a  much  wider  and  more 
dangerous  environment  than  the  work  animals,  for  the  latter  were 
used  within  the  village  or  city  limits,  or  in  the  lock  site,  while  saddle 
horses  in  addition  to  being  in  these  places  were  used  out  on  the 
trails,  visiting  native  villages  where  murrina  had  existed. 

The  one  fact  which  stood  out  prominently  in  my  study  of  this 
phase  of  the  disease  was  that  the  work  animals  became  infected 
while  the  saddle  horses  escaped.  Most  of  the  infected  animals  had 
been  worked  on  scrapers  at  Gatun — very  exhausting  work — and 
although  their  nutrition  and  physical  condition  were  usually  excel- 
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lent,  they  ■were  constantly  being  sent  to  the  sick  corral  with  cuts 
and  injuries.  Observing  that  the  infected  mules  leaned  against  the 
sides  of  their  stalls  a  few  days  before  death,  it  was  seen  that  excori- 
ated patches  appeared  at  the  points  of  contact  with  the  stall.  In- 
fected serum  exuded  from  these  places,  which  was  constantly  visited 
by  flies. 

The  evidence  all  tended  now  to  confirm  me  in  the  opinion  that 
the  unspeakable  flies  acted  as  carriers  of  the  virus  by  alternately 
taking  up  the  trypanosomes  in  the  exuded  serum  of  infected  animals 
and  depositing  them  on  the  fresh  cuts  of  noninfected  animals.  It 
was  realized  that  farriers,  too,  might  have  carried  the  infection  in 
a  few  instances  while  dressing  the  wounds  of  the  animals. 

It  was  not  possible  to  test  this  theory  experimentally  at  this  time, 
but  subsequently  I  succeeded  in  infecting  a  mule  through  the  ex- 
coriated skin  by  means  of  Musca  domestica  in  the  following  way: 

Three  lots  of  Musca  domestica  were  caught  and  each  was  placed 
in  a  biting  jar.  A  guinea  pig  richly  infected  with  Trypanosoma 
hippicum.  was  bled  from  the  ear.  Two  or  three  drops  of  blood  were 
placed  on  the  center  of  a  glass  plate,  which  was  inverted  over  the 
biting  area  of  the  jar  containing  the  flies.  Jar  A  contained  about 
18  flies,  jar  B,  9.  and  jar  C,  6.  A  number  of  the  flies  in  each  jar 
were  seen  to  feed  on  the  guinea  pig's  blood,  those  in  jar  A  being 
hungrier  than  the  others. 

The  glass  plate  with  the  guinea-pig  blood  was  carefully  replaced  by 
a  towel  that  was  used  to  wipe  away  any  possible  droplet  of  blood 
that  might  have  touched  tlie  rim  of  the  jar  or  that  might  have  been 
deposited  near  the  rim  by  one  of  the  flies.  This  was  done  to  prevent 
any  possible  inoculation  of  the  mule  by  guinea-pig  blood  that  might 
be  on  the  margin  of  the  jar.  The  towel  was  replaced  by  a  clean  glass 
plate  that  was  slipped  out  when  the  biting  area  of  the  jar  was  placed 
over  the  recentlj'^  shaved,  scratched  skin  of  the  mule.  In  each  experi- 
ment the  flies  were  exposed  to  the  guinea-pig  blood  for  three  or  four 
minutes,  and  then,  after  an  interval  of  about  30  seconds,  were  placed 
over  the  scratched  skin  of  the  mules,  where  they  remained  for  about 
five  minutes.  As  the  flies  were  not  hungry,  they  fed  with  some  diffi- 
culty, and  as  the  experiment  was  conducted  out  of  doors  in  bright 
sunlight,  they  sought  the  opposite  end  of  the  jar  and  could  be  made 
to  visit  the  scratched  skin  only  by  covering  the  jar  and  making  it 
quite  dark.  On  this  account  the  conditions  of  the  experiment  were 
probably  not  as  favorable  for  infecting  as  they  would  have  been  under 
natural  conditions  in  a  corral,  yet  after  a  period  of  10  days,  the  usual 
incubation  period  in  mules  for  the  strain  of  Trypanosoma  hippicum 
employed,  the  temperature  of  one  of  the  animals  rose  to  103°  F.,  and 
its  blood  contained  Trypanosoma  hippicum.  The  other  two  mules 
have  shown  no  signs  of  infection. 
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The  mule  that  became  infected  had  been  exposed  to  the  flies  in 
jar  A,  which  contained  about  18  active  vigorous  specimens  that  had 
been  caught  about  two  hours  before  the  experiment. 

Murrina  is  not  now  epidemic  in  the  Canal  Zone;  in  fact,  no  cases 
have  been  detected  since  May,  1910,  so  that  the  possibility  of  the 
mule's  having  become  infected  in  any  way  other  than  by  that  of  the 
experiment  is  too  remote  to  be  considered.  Besides,  a  particularly 
avirulent  strain  was  used  in  the  experiment,  the  period  of  incubation 
of  which  {10  days)  is  two  to  three  days  longer  than  that  of  other 
strains.  The  incubation  period  in  the  infected  mule  corresponds  with 
that  of  this  avirulent  strain. 

For  several  days  previous  to  their  exposure  to  the  flies  the  experi- 
mental mules  had  been  under  observation  in  a  screened  stable;  their 
temperatures  were  taken  twice  daily,  and  their  blood  examined  daily 
for  the  detection  of  trypanosomes. 

The  exact  mechanism  of  infection  was  not  known,  i.  e.j  whether 
the  trypanosomes  remained  in  the  proboscis  of  the  fly  or  on  its  legs, 
but  it  was  believed  that  the  trypanosomes  remained  alive  within  the 
proboscis,  and  I  found  later  that  this  was  undoubtedly  the  case,  as 
the  following  experiment  shows : 

Several  specimens  of  Musca  domestica  were  caught  in  the  market 
at  Panama  and  fed  wdth  infected  guinea  pig's  blood.  Dissections 
were  made  to  determine  microscopically  the  duration  of  the  viability 
of  trypanosomes  within  the  mouth  parts,  and  living  motile  trypano- 
somes were  detected  two  hours  after  the  feeding.  In  order  to  test 
the  viability  of  Tr.  hippicuTn  within  the  proboscis  of  the  fly  by  animal 
inoculations,  the  beaks  of  several  flies  that  had  fed  on  the  infected 
blood  were  snipped  off  into  citrated  saline  solution,  rubbed  up  in  an 
agate  mortar,  and  subinoculated  into  white  mice.  As  would  be  ex- 
pected, the  blood  of  most  of  the  animals  displayed  an  intense  bac- 
leraemia,  due  to  the  man}'  contaminating  bacteria  in  the  oesophagus 
of  the  flies ;  but  one  mouse  that  was  inoculated  from  flies  23  minutes 
after  the  blood  meal  became  infected  and  died  of  trypanosomiasis. 

I  have  assumed  from  this  that  trypanosomes  remain  viable  within 
the  proboscis  of  Musca  domestica  sufficiently  long  to  be  a  potent 
means  of  transferring  the  virus  in  the  corrals  in  the  way  I  have 
described. 

Out  in  the  bush  and  in  the  native  villages  there  may  exist  some  true 
suctorial  intermediary  host  in  addition  to  other  sources  and  means 
of  infection.  While  I  have  never  seen  in  any  of  the  infected  animals 
placques  of  infiltration  on  the  genitalia,  the  trypanosome  was  found 
to  pass  with  ease  through  mucosa  lined  with  stratified  squamous 
epithelium,  as  in  the  vagina,  mouth,  or  nose. 

Using  a  syringe  which  could  not  abrade  the  vaginal  mucosa,  about 
10  cubic  centimeters  of  citrated  saline  solution  containing  about  0.5 
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of  a  cubic  centimeter  of  guinea-pig  blood  richly  infected  with  Trypa- 
nosoma hippicum  were  introduced  into  the  vagina  of  a  mule.  Most 
of  the  fluid  was  ejected  upon  the  ground,  but  did  not  come  in  contact 
with  the  skin  or  any  abraded  surface  on  the  legs  of  the  animal.  On 
the  tenth  day  the  animaPs  temperature,  which  had  been  uniformly 
101°  F.  morning  and  evening,  rose  to  102''  F.,  but  trypanosomes 
could  not  be  detected,  though  there  was  some  autoagglutination  of 
erythrocytes.  The  appearance  of  this  in  other  experimental  mules  I 
had  observed  just  before  trypanosomes  could  be  demonstrated  in 
fihns.  On  the  morning  of  the  eleventh  day  the  temperature  was 
102.6°  F.,  and  trypanosomes  were  detected  in  films  for  the  first  time. 
The  following  morning  the  animal's  temperature  was  103,6°  F. 

In  another  mule  the  trypanosomes  were  introduced  into  the  mouth 
and  5  cubic  centimeters  into  the  right  nasal  cavity,  the  muzzle  of  the 
mule  being  elevated  so  as  to  avoid  waste  of  the  infected  fluid.  The 
mucosa  was  not  touched  by  the  nozzle  of  the  syringe.  On  the  ninth 
days  the  animal's  temperature  rose  from  101°  to  102.8°  F.,  and 
trypanosomes  were  detected  in  blood  films. 

These  two  experiments  are  of  significance  because  they  indicate 
positively  that  Trypanosoma  hippicum  can  penetrate  the  mucosa  of 
mules  or  horses.  From  this  it  is  assumed  that  murina  may  be  trans- 
mitted during  copulation,  or  by  swallowing  an  infected  tick,  flea,  or 
other  insect. 

Being  convinced  that  the  disease  was  transmitted  by  flies  in  the 
way  outlined  above,  the  following  recommendations  for  the  treatment 
and  care  of  animals  were  made  and  were  very  largely  carried  out: 

Routine  daily  (b.  d.)  t^nnperatures  of  all  animals  in  the  corrals  to 
be  taken  for  the  detection  of  suspects. 

All  animals  having  a  temperature  above  101°  F.  are  to  be  imme- 
diately isolated  in  a  screened  stable. 

Diagnosis  is  to  be  made  at  the  laboratory  by  blood  examinations 
and  inoculation  of  susceptible  animals  in  those  cases  where  it  is 
believed  trypanosomes  ha'»[e  disappeared  from  the  peripheral  blood 
during  the  period  between  crises. 

All  infected  animals  are  to  be  removed  as  far  as  possible  from  the 
corrals  where  they  are  to  be  sacrificed  and  buried. 

The  halters,  instruments,  and  hands  of  attendants  coming  in  con- 
tact with  infected  animals  are  to  be  disinfected. 

All  wounds,  sores,  galls,  or  cuts  on  all  animals,  whether  infected 
or  not,  are  to  be  protected  from  flies  by  protective  dressings  contain- 
ing substances  such  as  creolin,  Kreso,  or  larvacide  distasteful  to  flies. 

Stray  native  animals  are  not  to  be  impounded  in  or  near  commission 
corrals. 

Sanitary  inspectors  and  police  are  required  to  report  all  native  and 
other  animals  suspected  of  having  the  disease. 
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The  results  have  been  entirely  satisfactory,  for  the  disease,  which 
was  advancing  slowh'-  but  surely  through  two  of  the  largest  corrals, 
was  arrested  in  its  course,  and  in  spite  of  the  fact  that  the  disease 
has  been  detected  on  several  occasions  among  native  animals  in  the 
Republic  near  by,  no  case  has  developed  in  the  commission  corrals 
since  May,  1910. 

'American  Veterinary  Review,  XXXVIII,  375,  June  1,  1910. 
'  Bull.  Soc.  Path   Exot,  1910,  3.  and  1911,  3. 

*  Laveran,  Bull.  Soc.  Path.  Exotique,  March  8,  1911. 

*  Elruassian,  Rev.  Soc.  Med.  Argent.  1902,  10,  p.  122. 


ORIGINE  ET  RAPPORTS  DU  KALA  AZAR  ET  DU  BOUTON  D'ORIENT. 

Charles  Nicolle,  Directenr  de  I'lnstitut  Pasteur  de  Tunis. 

Depuis  la  decouverte  du  parasite  du  Kala  Azar  par  J.  B.  Leishman 
et  de  celui  du  bouton  d'Orient  par  J.  H.  Wright,  nos  connaissances 
sur  ce  groupe  de  maladies,  justement  nommees  les  leishmanioses,  ont 
fait  de  sensibles  progres.  II  semble  que  le  moment  soit  venu  d'etablir 
le  bilan  de  ce  que  nous  savons  de  ces  infections;  il  sera  facile  d'en 
conclure  quelles  sont  les  lacunes  et  de  determiner  dans  quelles  voies 
nous  devons  travailler  pour  arriver  a  les  combler. 

Aussi  dans  ce  rapport,  que  votre  bienveillance  me  permet  de  vous 
presenter,  m'efforcerai-je  de  tracer  le  double  et  rapide  tableau  de  nos 
acquisitions  et  de  ce  qui  nous  reste  a  decouvrir,  en  m'en  tenant  ex- 
actement  au  titre  que  j'ai  inscrit  en  tete  de  mon  travail:  Origine  et 
rapports  du  Kala  Azar  et  du  bouton  d'Orient. 

Jusqu'a  ce  jour,  on  ne  connait  que  deux  especes  d'etres  vivants  na- 
turellement  atteintes  de  leishmaniose :  I'homme,  le  chien. 

Chez  I'homme,  les  leishmania  peuvent  determiner,  suivant  les  cas, 
une  infection  generalisee :  Kala  Azar  ou  bien  une  lesion  locale,  bouton 
d'Orient.  Chez  le  chien,  la  maladie  naturelle  est  toujours  generalisee, 
elle  appartient  done  au  meme  type  que  le  Kala  Azar  humain. 

I.   RAPPORTS  DES  LEISHMANIOSES  ENTRE  ELLES, 

Avant  d'exposer  les  rapports  qu'offrent  ensemble  le  Kala  Azar  et 
le  bouton  d'Orient,  nous  devons  d'abord  nous  demander  si  le  Kala 
Azar  et  le  bouton  d'Orient  sont  eux-memes  des  affections  uniques  ou 
s'il  ne  faut  pas  voir,  dans  ces  appellations,  des  noms  generiques,  em- 
brassant  plusieurs  maladies  de  types  tres  voisins,  mais  de  nature 
difl'erente;  en  d'autres  termes,  existe-t-il  un  ou  plusieurs  Kala  Azar, 
un  ou  plusieurs  boutons  d'Orient? 

1.  Unite  ou  pluralite  du  Kala  Azar. — Je  suis  personnellement  res- 
ponsable  d'avoir  porte  atteinte  a  I'unite  du  Kala  Azar.  Lorsque  j'ai 
commence  a  m'occuper  de  cette  maladie,  elle  semblait  a  peu  pres 
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localisee  aux  Indes  anglaises ;  les  symptomes  nous  en  etaient  connus ; 
le  Kala  Azar  etait  decrit  comme  frappant  indifferemment  tons  les 
ages;  Leisliman  venait  de  decouvrir  son  agent;  Rogers  d'en  recon- 
naitre  la  nature  par  une  culture  artificielle  non  repiquable;  les  locali- 
sations cliez  le  malade  en  etaient  egalement  etablies. 

Les  premiers  cas  qu'il  me  fut  donne  d'etudier  en  Tunisie,  ceux  que 
Pianese  avaient  anterieurement  devines  a  Naples,  coimne  ceux  qui 
furent  decouverts  successivement  dans  tout  le  bassin  mediterraneen, 
s'ils  se  montraient  identiques  comme  symptomes  aux  cas  indous,  sem- 
blaient  en  difFerer  par  une  donnee  capitale,  I'age  des  malades;  toutes 
nos  observations  pendant  longtemps  appartenaient  uniquement  a  I'en- 
fance,  generalement  aux  premieres  annees  de  la  vie. 

Bientot,  d'autres  raisons  vinrent  s'ajouter  a  celle-ci  et  me  porterent 
a  supposer  que  la  maladie  mediterraneenne  pouvait  n  etre  pas  iden- 
tique  a  I'indoue. 

Tandis  que,  successivement  et  dans  un  delai  tres  court  (avec  le  virus 
de  mon  premier  cas),  j'obtenais  sans  difficulte  la  culture  indefiniment 
repiquable  du  parasite  sur  le  milieu  de  Novy  et  MacNeal,  la  repro- 
duction experimentale  de  la  maladie  chez  le  chien  et  le  singe,  enfin 
que  je  decouvrais,  a  cote  de  la  maladie  humaine  et  a  son  contact 
meme,  I'infection  spontanee  du  chien,  aucun  de  ces  progres  n'etait 
obtenu  dans  I'etude  du  Kala  Azar  des  Indes.  En  raison  de  ces  faits, 
et  a  titre  essentiellement  provisoire,  je  creai  pour  la  maladie  mediter- 
raneenne le  nom  de  Kala  Azar  infantile  et  pour  son  agent  celui  de 
Leishrnani a  infantum  (1909). 

Les  choses  ont  change  quelque  peu  depuis  cette  epoque.  Des  cas  de 
Kala  Azar  ont  ete  rencontres  dans  le  bassin  mediterraneen,  exception- 
nellement,  il  est  vrai,  chez  I'adolescent  et  meme  I'adulte.  Nous  avons 
appris  qu'aux  Indes  anglaises  la  maladie  est  plus  frequente  chez 
I'enfant.  Des  cultures  indefiniment  repiquables  de  la  Leishmania 
donovani  ont  ete  realisees  par  Row,  soit  sur  le  milieu  originel  de 
Novy,  soit  sur  le  milieu  simplifie  que  je  lui  ai  substitue.  Mais,  jusqu'a 
present,  malgre  des  essais  sans  doute  trop  peu  nombreux,  la  maladie 
n'a  pu  etre  reproduite  aux  Indes  chez  le  chien  et,  d'autre  part,  la 
leishmaniose  canine  naturelle,  qu'il  me  parait  logique  d'identifier  avec 
le  Kala  Azar  humain  et  qui  a  ete  trouvee  en  pays  mediterranneen, 
dans  tous  les  points  sans  exception,  oii  I'infection  humaine  sevit, 
parait  ne  pas  exister  aux  Indes,  Cejdan  (Castellani)  excepte. 

Tant  que  la  reproduction  experimentale  du  Kala  Azar  n'aui  a  pas 
ete  realisee  chez  le  chien  avec  le  virus  des  Indes,  la  distinction  que 
j'ai  etablie  entre  les  deux  Kala  Azar  infantile  ou  mediterraneen  et 
indou  devra  etre  maintenue.  J'attire  I'attention  de  nos  collegues 
anglais  sur  ce  point;  c'est  a  eux  qu'incombe  le  soin  de  nous  eclairer. 
Je  souhaite  que  ce  soit  bientot  et  par  I'affirmative. 
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2.  Rapports  du  Kola  Azar  et  du  houton  d'Onent. — II  n'existe  peut- 
etre  pas  deux  infections  aussi  dissemblables  par  leurs  symptomes  que 
le  bouton  d'Orient  et  le  Kala  xVzar;  I'une,  lesion  locale  cutanee, 
benigne,  saisonniere,  a  aire  geographique  limitee  et  speciale;  I'autre, 
maladie  plus  repandue,  generalisee  et  grave. 

La  connaissance  des  agents  pathogenes  a  seule  pu  rapprocher  ces 
infections.  Les  deux  leishmania  sont  identiques ;  la  culture  de  celle 
du  bouton  d'Orient,  que  j'ai  realisee  pour  la  premiere  fois  a  Tozeur 
(sud  tunisien),  se  fait  sur  les  memes  milieux  que  celle  de  la  leishmania 
du  Kala  Azar;  elles  sont  indefiniment  repiquables  ( j'en  possede  des  cul- 
tures de  75°  passage  sur  milieu  NNN)  ;  la  Leishmania  tropica  pousse 
assurement  plus  vite  et  plus  abondamment,  mais  ce  n'est  la  qu'un 
detail.  Au  point  de  vue  experimental,  aucune  analogie  dans  les 
resultats  obtenus.  Sans  doute,  dans  mes  experiences,  j'ai  rencontre 
les  memes  especes  sensibles  et  seulement  celles-ci :  singe,  chien ;  mais 
chez  eux,  que  le  produit  inocule  soit  le  virus  ou  la  culture,  si  I'injec- 
tion  en  est  faite  sous  ou  dans  la  peau,  on  obtient  une  lesion  typique 
avec  le  bouton  d'Orient,  rien  ou  bien  un  oedeme  sans  caracteres  et 
diffus  avec  le  Kala  Azar;  I'inoculation  intraperitoneale  des  virus  ou 
des  cultures  donne  des  resultats  aussi  dissemblables;  rien,  pas  meme 
une  immunite  consecutive  avec  le  bouton  d'Orient  (jusqu'a  100  cul- 
tures) ;  une  infection  generalisee  avec  le  Kala  Azar,  qu'on  se  serve 
du  virus  (Nicolle)  ou  de  doses  suffisantes-de  cultures  (Novy). 

Quelques  experiences  d'immunisation  homologue  ou  croisee,  pra- 
tiquees  par  Manceaux  et  moi,  precisent  avec  assez  d'exactitude.  a  la 
fois  la  parente  et  la  dissemblance  des  deux  leishmanioses ;  une  at- 
t^einte  experimentale  de  bouton  d'Orient  vaccine  contre  le  bouton 
d'Orient,  mais  ne  confere  qu'un  certain  degre  de  resistance  vis-a-vis 
du  Kala  Azar;  une  premiere  atteinte  de  Kala  Azar  vaccine  contre  le 
Kala  Azar  et  contre  le  bouton  d'Orient.  Dans  ces  experiences,  trop 
peu  nombreuses  pour  que  leur  signification  soit  absolue,  le  virus  du 
Kala  Azar  semble  se  comporter  par  rapport  a  celui  du  bouton  d'Orient 
comme  un  virus  fort  par  rapport  a  un  faible. 

Quoiqu'il  en  soit,  il  existe  entre  les  deux  maladies,  naturelle  et 
experimentale,  assez  de  differences  pour  que  leurs  rapports  nous 
paraissent  temoigner  de  plus  que  d'une  simple  parente. 

3.  Unite  ou  pluralite  du  houton  d'^Orient. — La  leishmaniose  cuta- 
nee de  I'homme,  en  pays  mediterraneen  ou  dans  I'Orient,  parait, 
malgre  la  multiplicite  des  noms  qui  lui  ont  ete  donnes  (clou  de  Biskra, 
de  Gafsa^  du  Nil,  bouton  d'Alep,  de  Dehli,  etc.),  constituer  une  seule 
et  unique  maladie.  II  appartiendra  a  nos  collegues  de  I'Amerique 
du  Sud  de  determiner  si  le  buba,  I'espundia  et  autres  ulcerations  a 
leishmania,  decouvertes  dans  ces  derniers  temps,  sont  ideatiques  ou 
non  avec  le  bouton  d'Orient  de  I'ancien  continent. 
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II.    ORIGINE  DU  KALA   AZAR  ET  DU  BOUTON   d'oRIENT. 

1.  Origine  du  Kola  Azar. — La  rarete  des  cas  de  Kala  Azar  infan- 
tile en  Tunisie,  la  presence,  aiipres  des  premiers  enfants  observes,  de 
ehiens  malades  ou  morts  on  disparus,  la  sensibilite  du  chien  et  du 
chien  seul  parmi  les  etres  vivants  (les  singes  exceptes)  au  virus 
humain,  m'ont  fait  penser  qu'il  existait  sans  doute  a  cote  de  I'homme 
un  animal  domestique  jouant  le  role  de  reservoir  de  virus.  C'est 
pourquoi,  des  le  debut  de  mes  travaux,  j'ai  pressenti  et  cherche 
Texistence  a  Tunis  d'une  leishmaniose  naturelle  du  chien.  II  m'a 
suffi  de  quelques  semaines  pour  la  constater. 

Cette  leishmaniose  canine  offre-t-elle  avec  la  maladie  humaine  plus 
qu'une  curieuse  analogic?  Le  Kala  Azar  humain  reconnait-il,  ainsi 
que  je  I'ai  formule  le  premier,  une  origine  canine  ou  plutot,  car  le 
chien  dans  ma  pensee  pourrait  etre  fort  bien  contamine  par  I'enfant 
au  meme  degre  que  Tenfant  par  lui,  les  deux  alFections  n'en  forment- 
elles  qu'une  seule,  commune  aux  deux  especes?  La  demonstration 
absolue  n'en  a  pas  encore  ete  apportee.  Les  preuves,  cependant,  se 
font  de  plus  en  plus  nombreuses  pour  nous  en  convaincre.  en  ce  qui 
concerne  du  moins  le  Kala  Azar  de  la  Mediterranee ;  car,  pour  I'indou, 
je  I'ai  dit,  tout  ce  qui  regarde  la  sensibilite  naturelle  ou  experimentale 
du  chien  reste  pour  nous  encore  lettre  morte. 

Ces  preuves  sont  les  suivantes :  La  maladie  naturelle  du  chien  et  la 
maladie  experimentale,  due  a  I'inoculation  a  cet  animal  de  Pun  ou 
I'autre  virus,  humain  ou  canin.  sont  absolument  identiques;  les  para- 
sites semblables  dans  les  cultures  et  dans  les  lesions ;  ils  offrent,  chez 
les  ehiens  malades,  les  memes  localisations.  J'ai  pu  derniorement,  en 
collaboration  avec  Marthe  Conor,  realiser  avec  le  virus  du  chien 
I'infection  du  singe;  chez  le  singe,  la  maladie  est  la  meme  avec  I'un 
ou  I'autre  des  virus  humain  ou  canin.  Partout,  dans  le  bassin  medi- 
terraneen  (Tunisie,  Algerie,  Sicile,  Italic  meridionale,  Grece,  Por- 
tugal), ou  I'existence  du  Kala  Azar  de  I'homme  a  ete  decelee,  on  a 
trouve  la  maladie  naturelle  du  chien,  lorsqu'on  Ta  cherchee.  A  Alger, 
quelque  temps,  la  leishmaniose  canine  seule  avait  ete  observee;  mon 
ami  Edm.  Sergent  y  a  recemment  decouvert  un  cas  de  Kala  Azar 
infantile.  A  Palerme,  I'exception  inverse,  Kala  Azar  infantile  sans 
leishmaniose  canine  vient  d'etre  reconnue  inexacte  par  celui-la  meme 
qui  I'avait  formulee  (R.  Jemma,  communication  privee).  A  Tunis, 
c'est  la  hationalite  italienne  qui  montre  le  plus  de  cas  de  Kala  Azar 
(les  deux  tiers)  ;  la  maladie  est  tres  rare  chez  les  musulmans;  or, 
ceux-ci  n'ont  pas  de  ehiens,  tandis  que  les  italiens  vivent  en  etat  de 
promiscuite  continuelle  avec  ces  animaux.  Enfin,  les  observations 
ne  sont  plus  rares  de  cas  de  Kala  Azar  constates  chez  Thomme  et  le 
chien  d'une  meme  maison ;  Basile  et  autres^  en  Italic,  ont  fait  de  ces 
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constatations ;  Edm.  Sergent,  pres  d'Alger,  a  trouve  dans  la  meme 
habitation  un  enfant,  un  chien  et  meme  un  tout  jeune  chat  atteints. 
Si  de  telles  observations  ne  sont  pas  j^his  frequentes,  cela  tient  a  ce 
que  la  duree  de  I'infection  chez  I'animal  est  tres  longue,  que  les  symp- 
tomes  en  sont  longtemps,  sinon  tou jours,  nuls  et  que  le  chien,  par 
consequent,  est  generalement  mort,  gueri  ou  disparu  lorsqu'on  s'aper- 
qoit  que  I'enfant  est  atteint.  L'ignorance  et  la  mefiance  des  proprie- 
taires  aussi  sont  tels,  dans  certains  pays,  qu'il  suffit  qu'on  demande  a 
voir  le  chien  de  la  maison  pour  qu'on  le  cache  ou  qu'on  vous  en 
presente  d'autres ;  le  cas  m'est  souvent  arrive. 

Pour  trancher  definitivement  la  question,  il  faudrait  savoir,  de 
fagon  certaine,  par  quel  insecte  la  leishmania  est  transmise  du  chien 
a  I'homme.  J'ai  emis  I'hypothese  que  cet  insecte  etait  la  puce.  Les 
experiences  de  Basile,  qui  est  parvenu  a  faire  passer  I'infection  du 
chien  au  chien  par  I'intermediaire  de  Pulex  serraticeps  s'accorde 
parf aitement  avec  cettfe  f agon  de  voir ;  avant  de  conclure  il  serait  bon 
pourtant  de  repeter  les  experiences  de  Basile  et  de  tenter  au  moyen 
de  la  puce  la  transmission  de  la  maladie  d'une  part  du  chien  au  singe, 
d'autre  part  de  I'enfant  ou  du  singe  au  chien.  Le  jour  ou  ce  progres 
sera  realise  le  probleme  de  I'origine  du  Kala  Azar  mediterraneen 
pourra  etre  considere  comme  realise  et  les  memes  experiences  devront 
etre  repetees  aux  Indes. 

L'hypothese  du  role  de  la  punaise,  emise  par  Patton,  pour  expliquer 
la  transmission  de  cette  maladie  de  I'homme  a  I'homme,  reposait  sur 
la  ressemblance  des  formes  parasitaires,  constatees  dans  le  tube 
digestif  de  cet  insecte  avec  les  leishmania.  On  sait  aujourd'hui  que 
de  telles  constatations  sont  banales  et  ne  peuvent  rien  prouver.  Seuls, 
des  faits  j^ositifs  de  transmission  experimentale  du  Kala  Azar  permet- 
tront  de  determiner,  avec  certitude,  quel  en  est  I'insecte  vecteur. 

2.  Orighie  du  houton  d? Orient. — La  stricte  limitation  du  bouton 
d'Orient,  pour  les  pays  de  I'ancien  continent,  a  une  bande  etroite, 
situee  dans  des  conditions  geographiques  exactement  les  memes  et 
etendue  du  Maroc  ou  bassin  du  Gange,  semble  indiquer  qu'un  des 
facteurs  necessaires  a  la  transmission  du  bouton  d'Orient  ne  pent  sfe 
rencontrer  que  dans  cette  zone  precise.  En  Afrique  mineure,  la 
region  a  boutons  d'Orient  est  situee  a  la  limite  des  territoires  baignes 
par  la  Mediterranee  et  des  premiers  espaces  sahariens,  dans  la  zone  des 
oasis  montagneuses  (Biskra,  Metlaoui,  Gafsa)  ;  les  cas  rencontres  en 
des  regions  differentes  sont  exceptionnels ;  les  observations,  signalees 
dernierement  en  Italie,  peuvent  etre  dues  a  I'importation  de  leish- 
manioses  sud-americaines. 

Cette  donnee  geographique  est  capitale  et  devra  servir  dq  guide  a 
ceux  que  le  probleme  de  la  transmission  du  bouton  d'Orient  tentera. 
II  ne  peut  etre  question  d'une  difference  de  sensibilite  entre  les  hom- 
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mes;  toutes  les  races,  surtout  celles  de  recente  importation,  sont 
sensibles;  quel  est  done  ce  facteur  particulier?  Existe-t-il  dans  oes 
regions  un  animal  qui  joue  le  role  de  reservoir  de  virus  ou  bien  une 
plante  qui  hebergerait '  le  parasite  (la  decouverte  de  leptomonas 
chez  certaines  euphorbiacees  par  Lafont  ne  doit  pas  etre  oubliee) ; 
est-ce  seulement  I'insecte  vecteur  dont  la  vie  necessite  des  conditions 
aussi  strictes? 

La  solution  du  probleme  ne  pourra  etre  apportee  que  par  une  en- 
quete  sur  place,  etablie  en  un  point  aussi  limite  que  possible,  afin  de 
restreindre  le  nombre  des  especes  dont  il  faudra  tenir  compte.  Nous 
avons  commence  cette  recherche  et,  bien  qu'il  ne  nous  soit  pas  encore 
permis  de  conclure,  nous  croyons  que  le  facteur  reservoir  du  virus 
(animal  ou  plante)  pent  etre  ecarte.  Le  bouton  d'Orient  a  une 
incubation  et  une  duree  si  longues  (la  premiere  pent  atteindre,  la 
seconde  depasse  souvent  six  mois)  qu'aucun  reservoir  autre  que 
I'homme  n'est  utile  pour  la  conservation  du  virus,  de  la  saison  oil 
se  prend  le  bouton  d'Orient  (aout-septembre  en  Afrique  mineure) 
a  la  meme  saison  de  I'annee  suivante.  D'autre  part,  dans  nos  en- 
quetes,  aucun  des  animaux  domestiques  ou  sauvages  des  regions 
infectees  ne  s'est  montre  atteint  de  leishmaniose,  localisee  ou  gene- 
ralisee;  la  seule  maladie  particuliere,  que  nous  avons  decouvert  en 
ces  regions,  est  la  toxoplasmose  du  gondi;  maladie  tres  speciale  et 
tres  differente.  C'est  done  vers  la  determination  de  I'insecte  piqueur 
qu'il  nous  parait  utile  de  diriger  actuellement  les  recherches. 

Une  enquete  analogue  devra  etre  conduite,  avcc  le  meme  esprit, 
dans  des  Etats  de  I'Amerique  du  Sud,  afin  d'y  decouvrir  I'agent  de 
transmission  des  leishmanioses  cutanees  qu'on  y  rencontre. 

RESUME. 

L'auteur  etablit,  au  cours  de  son  travail,  le  bilan  de  nos  connais- 
sances  sur  I'origine  et  les  rapports  du  Kala  Azar  et  du  bouton 
d'Orient;  il  montre  les  progres  accomplis  et  indique  les  lacunes  a 
combler:  (1)  L'unite  du  Ksclk  Azar  humain  ne  sera  prouvee  que 
lorsque  la  maladie  aura  ete  reproduite  chez  le  chien  (animal  reactif 
du  Kala  Azar  mediterraneen  ou  infantile)  avec  le  virus  des  Indes. 
Le  Kala  Azar  et  le  bouton  d'Orient' doivent  etre  consideres  comme 
des  infections  tout  a  fait  differentes;  (2)  I'identite  du  Kala  Azar 
mediterraneen  ou  infantile  et  de  la  leishmaniose  „^-arelle  dn  chien 
n'est  pas  encore  absolument  demontree;  elle  devieni  de  plus  en  plus 
probable  chaque  jour;  l'auteur  rappelle  les  experiences  recentes,  dans 
lesquelles  il  a  reproduit  le  Kala  Azar  chez  le  singe  avec  le  virus  du 
chien.     • 

Des  recherches  suivies  sont  a  instituer  pour  decouvrir  I'insecte  qui 
transmet  le  Kala  Azar;  on  devra  tenter  experimentalement  la  trans- 


Fraaer.]  ETIOLOGY,   PEEVENTIOIT,   AND   CURE   OF   BEEEBERI.  63Y 

mission  de  rhomme  au  singe  et  an  chien,  du  chien  an  chien,  du 
chien  au  singe.     Get  insecte  est  tres  probablement  la  puce. 

Une  enquete,  poursuivie  dans  un  foyer  limite  de  bouton  d'Orient, 
pourra  seule  permettre  de  decouvrir  I'insecte  qui  transmet  oette 
maladie;  I'experimentation  en  etablira  ensuite  la  preuve.  II  ne 
semble  pas  qu'il  y  ait  lieu  de  suspecter  I'existence  d'un  reservoir  de 
virus  autre  que  I'homme. 


THE  ETIOLOGY,  PREVENTION,  AND  CURE  OF  BERIBERI. 

Henry  Frasek,  M.  D.  (Aberd.),  Director,  Institute  for  Medical  Researcli, 
Kuala  Lumpur,  F.  M.  S.,  and  A.  T.  Stanton,  M.  D.  (Tor.),  Bacteriologist, 
Institute  for  Medical  Research,  Kuala  Lumpur,  F.  M.  S. 

Much  confusion  has  been  caused  by  assigning  the  name  beriberi 
to  classes  of  cases  differing  widely  in  their  clinical  manifestations. 
It  is  therefore  necessary  to  make  it  clear  that  the  disease  which  has 
been  the  subject  of  investigations  carried  out  by  us  during  the  past 
six  years  is  that  form  of  multiple  neuritis  known  as  beriberi  which 
occurs  endemically  in  the  Federated  Malay  States,  Straits  Settle- 
ments, and  adjacent  islands. 

A  survey  of  the  voluminous  literature  which  concerns  itself  with 
this  disease  will  show  not  only  that  forms  of  polyneuritis  of  different 
etiology  have  been  called  "  beriberi,"  but  that  even  diseases  of  which 
neuritis  may  not  be  a  prominent  feature  such  as  "  epidemic  dropsy," 
"  ship  beriberi,"  "  Ceylon  beriberi,"  and  the  like  have  been  included 
under  this  name.  It  is  not  to  be  expected,  therefore,  that  any  single 
etiological  factor  will  satisfactorily  explain  all  the  recorded  out- 
breaks of  so-called  beriberi. 

Epidemically  and  endemically  the  occurrence  of  beriberi  is  cer- 
tainly greatest  in  those  tropical  and  subtropical  countries  whose 
inhabitants  partake  of  a  diet  in  which  rice  forms  an  important  and 
generally  the  staple  constituent.  The  other  articles  of  diet  vary  with 
the  country,  but  rice  varies  merely  in  kind  or  quality  and  but  little 
in  regard  to  the  quantity  consumed. 

In  those  countries  where  the  disease  is  endemic  the  incidence  has 
alwaj^s  been  greatest  among  the  poorer  classes,  inmates  of  public 
institutions  and  the  like.  Supporters  of  dietary  hypotheses  have 
therefore  sought  to  account  for  the  occurrence  of  the  disease  in  that 
the  diet  consumed  was  deficient  in  some  substance  or  substances  essen- 
tial for  nutrition,  and  those  workers  who  have  incriminated  rice  con- 
sider either  that  a  diet  in  which  this  article  bulks  largely  is  deficient 
in  protein  or  fat,  or  that  the  rice  has  become  harmful  from  the  action 
of  molds  or  other  organisms. 
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The  suggestion  of  a  relationship  between  a  rice  diet  and  beriberi 
is  a  very  old  one,  and  there  are  numerous  references  to  it  in  the 
literature  of  the  disease.  Many  years  ago  the  hypothesis  was  ad- 
vanced that  the  cause  of  the  malady  was  to  be  found  in  some  poison- 
ous properties  developed  in  rice  as  the  result  of  decomposition. 

This  conjecture  was  revived  by  Braddon.  and  he  was  the  first  to 
show  the  closeness  of  the  relationship  which  exists  in  this  countrj^ 
between  the  consumption  of  white  rice  as  a  staple  article  of  diet  and 
the  disease  beriberi.  Of  even  greater  importance  was  his  demonstra- 
tion of  the  fact  that  where  the  staple  article  of  diet  is  rice  which 
had  been  parboiled  before  husking,  as  used  by  the  Tamil  population, 
or  rice  as  prepared  by  Malaj's.  the  disease  does  not  occur. 

In  1907-8  the  writers  carried  out  a  series  of  observations  designed 
to  test  the  position  of  white  rice  as  a  causative  agent  in  the  produc- 
tion of  beriberi.  A  detailed  account  of  this  inquiry  has  already 
been  published  and  the  results  may  here  be  summarized. 

It  was  considered  important  that  these  observations  should  be  made 
in  a  place  hitherto  free  from  the  disease  and  where  the  operation  of 
factors  other  than  diet  could  be  excluded  or  adequately  controlled. 
Satisfactory  conditions  were  obtained  at  Durien  Tipus,  in  Negri 
Sembilan,  where  some  300  Javanese  laborers  were  engaged  in  the 
construction  of  a  new  road  through  virgin  jungle,  remote  from  the 
complex  conditions  which  interfere  with  observations  in  populous 
areas.  The  quarters  occupied  by  these  laborers  were  new,  and  the 
sanitary  conditions  were  satisfactory. 

The  300  laborers  were  divided  into  two  parties  of  approximately 
equal  numbers  and  were  housed  some  miles  apart.  Before  beginning 
the  experiment  an  examination  was  made  of  each  person,  and  the 
presence  of  cases  of  existing  or  recent  beriberi  was  thereby  excluded. 

To  one  part}^  white  rice  was  issued  as  the  staple  article  of  diet,  and 
to  the  other  party  parboiled  rice.  In  about  three  months  cases  of 
beriberi  began  to  occur  among  the  members  of  the  party  on  white 
rice.  "VA^en  a  certain  number  of  cases  had  been  noted  white  rice  was 
discontinued,  and  thereafter  no  cases  occurred.  No  sign  of  the  dis- 
ease appeared  among  the  control  party  on  parboiled  rice. 

The  conditions  were  then  reversed.  The  party  hitherto  on  par- 
boiled rice  was  given  white  rice,  and  after  a  somewhat  longer  interval 
than  in  the  first  instance  beriberi  broke  out  in  this  group  also.  This 
outbreak  ceased  on  discontinuing  the  issue  of  white  rice.  Again  no 
sign  of  the  disease  appeared  among  the  control  party  on  parboiled 
rice.  By  the  transfer  of  individuals  suffering  from  beriberi  and  of 
whole  groups  in  which  the  disease  was  occurring  it  was  found  pos- 
sible to  test  the  influence  of  place  considered  as  a  nidus  of  infection 
and  also  to  test  the  possibility  that  the  disease  was  communicable 
from  one  individual  to  another. 
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The  average  dail}'^  ration  was  as  follows : 

Rice 21.3    ounces  (603  grams) 

Dried  salt  fisli 4.25  ounces  (120  grams) 

Onions 1.75  ounces    (50  grams) 

Potatoes 1.75  ounces    (50  grams) 

Coconut  oil .85  ounce      (24  grams) 

Coconut 1.50  ounces    (42  grams) 

Tea .12  ounce     (3.4  grams) 

Salt .1   ounce     (2.8  grams) 

The  various  articles  composing  the  diet  issued  were  submitted  to 
analy.sis  and  the  average  of  a  considerable  number  of  analyses  was 
as  follows : 


Moisture. 

Protein. 

Fat. 

Carbohj'- 
drate. 

Ash. 

Per  cent. 
13. 85 
14.03 
48.1 
86.44 
05.3 
45.3 

Per  cent. 
7.45 
7.8 
35.7 
1.5 
1.8 
3.95 

Per  cent. 

0.17 

.53 

2.96 

.28 

.2 

34.0 

Per  cent. 
78.02 
76.92 

Per  cent. 
0.51 

Parboiled  rice 

.72 

13.24 

Onions 

11.28 
31.66 

15.2 

.5 

Potatoes 

1.04 

Coconut 

.95 

Based  on  these  analyses  the  diet  issued  to  those  on  white  rice  as 
the  staple  was  calculated  to  consist  of:  Protein,  91.45  grams;  fat, 
43.70  grams;  carbohydrate,  499.16  grams;  salts,  23.06  grams. 

The  diet  issued  to  those  on  parboiled  rice  was  calculated  to  con- 
sist of:  Protein,  93.56  grams;  fat,  45.88  grams;  carbohydrate,  492.54 
grams;  salts,  24.33  grams. 

It  is  generally  accepted  that  the  dietary  requirements  per  kilo- 
gram of  body  weight  are:  Protein,  2  grams;  fat,  1.5  grams ^  carbo- 
hydrate, 6  grams;  salt,  0.5  gram.  The  average  body  weight  of  the 
people  under  our  observation  was  100  pounds,  nearly ;  the  diet  should 
therefore  contain:  Protein,  90  grams;  fat,  68  grams;  carbohydrate, 
272  gi'ams;  salt,  20  grams. 

Comparison  of  this  calculated  standard  diet  with  the  diets  con- 
sumed by  the  persons  under  observation  will  show  that  the  issued 
diets  can  not  be  regarded  as  deficient  save  in  respect  of  fats.  This 
latter  deficiency  is,  however,  more  than  compensated  for  by  the 
excess  of  carbohydrates.  With  a  sufficiency  of  protein  in  a  diet, 
fats  and  carbohydrates  are  to  a  great  extent  interchangeable,  and 
the  inhabitants  of  warm  countries  habitually  consume  less  fat  and 
more  carbohydrate  than  do  the  inhabitants  of  cold  countries. 

The  analyses  of  these  foodstuffs  did  not  include  an  estimation  of 
the  relative  proportions  of  the  inorganic  salts  composing  the  ash, 
nor  did  they  take  account  of  the  manner  of  combination,  organic  or 
inorganic,  in  which  these  substances  originally  existed  in  the  rice 
grain. 
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The  conclusions  arrived  at  as  a  result  of  this  inquiry  were  stated 
as  follows: 

1.  In  the  coui'se  of  a  sj'stematic  inquiry  especially  undertaken  to 
test  the  position  of  white  rice  as  a  causative  agent  in  beriberi,  it  was 
observed  that  20  cases  of  this  disease  occurred  among  220  people 
on  white  rice  who  were  continuously  present  in  the  various  parties 
during  the  course  of  the  outbreaks.  In  the  parties  on  parboiled 
rice  during  the  same  period  and  under  similar  conditions,  among 
273  people  no  sign  of  the  disease  appeared. 

2.  Since  all  cases  presenting  doubtful  signs  of  the  disease  were 
excluded,  we  are  of  opinion  that  there  were  many  other  cases  which 
m  the  ordinar}'  routine  of  clinical  practice  would  have  been  regarded 
as  beriberi.  Such  cases  only  occurred  among  people  who  consumed 
white  rice,  and  their  inclusion  would  not  strengthen  the  case  for  an 
infectious  origin  of  the  disease. 

3.  No  case  of  beriberi  occurred  in  any  person  w^ho  had  been  on 
white  rice  for  less  than  87  days. 

4.  Systematic  examinations  were  made  of  the  blood  and  urine  of 
patients  suffering  from  beriberi.  Various  methods  of  examination 
were  employed,  but  in  no  case  were  organisms  found  other  than 
those  well  known  as  the  causative  agents  of  other  diseases. 

5.  In  the  course  of  the  inquiry  patients  in  various  stages  of  beri- 
beri were  in  contact  with  parties  of  men  on  parboiled  rice.  The 
results  of  observations  made  on  such  occasions  furnished  evidence 
that  the  disease  is  not  a  communicable  one. 

6.  Removal  of  patients  from  the  place  where  they  had  contracted 
the  beriberi  did  not  influence  the  progress  of  the  disease,  and  the 
removal  of  entire  parties  from  the  place  where  the  disease  had 
occurred  did  not  influence  the  progress  of  an  outbreak  so  long  as 
they  continued  on  white  rice.  These  observations  suggest  that  place 
per  se  or  considered  as  a  nidus  of  infection  has  no  influence  upon 
the  development  of  beriberi. 

7.  In  three  instances  in  which  definite  outbreaks  of  beriberi  oc- 
curred among  parties  of  men  on  white  rice,  substitution  of  parboiled 
rice  was  followed  by  cessation  of  the  outbreak. 

8.  The  occurrence  of  beriberi  can  not  be  attributed  to  deficiency 
in  the  diet  issued  in  respect  of  either  protein,  fat,  carbohydrate,  or 
salts,  as  estimated  by  the  methods  in  common  use. 

9.  No  evidence  was  obtained  to  show  that  any  article  of  the  diet 
other  than  white  rice  was  responsible  for  the  occurrence  of  beriberi. 

10.  Ankylostomes  and  other  nematode  worms  were  not  found  in  a 
larger  proportion  of  patients  suffering  from  beriberi  than  in  the 
general  population  under  observation. 

11.  The  general  results  support  the  view  that  the  disease  beriberi, 
as  it  occurs  in  the  Malay  Peninsula,  has  an  intimate  relationship  with 
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the  consumption  of  white  rice  and  further  research  along  these  lines 
is  justified. 

RICE. 

Throughout  the  course  of  the  inquiry  at  Durien  Tipus  samples  of 
the  white  rice  issued  were  collected  daily  and  forwarded  to  the 
Institute. 

So  far  as  the  laboratory'  aspect  of  the  question  was  concerned, 
therefore,  an  abundant  supply  of  the  rices  connected  with  these  out- 
breaks of  beriberi  was  secured.  In  connection  with  the  plan  of  work 
which  we  had  formed  we  regard  this  circumstance  as  of  the  first 
importance.  It  could  have  led  to  no  real  advance  in  knowledge  if 
analyses  of  a  series  of  rices  from  various  sources  had  been  carried 
out  without  regard  to  their  connection  with  outbreaks  of  beriberi. 
Having  first  shown  that  the  consumption  of  a  certain  white  rice 
was  the  cause  of  an  outbreak  of  beriberi  we  were  in  a  position  to  pro- 
ceed further  and  by  analysis  of  and  experiments  with  that  rice  to 
seek  for  the  explanation  of  this  relationship.  The  continuity  of 
work  thereby  established  we  believe  to  be  one  of  the  principal  merits 
of  the  work. 

The  rice  referred  to  as  white  rice  is  prepared  in  large  power  mills. 
The  unhusked  grain  or  padi  is  passed  into  a  machine  known  as  a 
"  huller,"  where  the  husk  is  cracked  oif  from  the  grain  and  thereafter 
removed  by  winnowing  fans. 

The  grain  still  covered  with  its  brown,  yellowish,  or  other  colored 
pericarp  passes  into  a  machine  in  which  this  structure,  together  with 
the  layers  immediately  subjacent  to  it,  are  rubbed  off. 

From  this  machine  the  grain  is  passed  into  another  where  the 
process  of  polishing  is  completed ;  the  grain  is  there  deprived  of  the 
remains  of  the  pericarp,  the  subpericarpal  layers  and  germ;  the 
final  product  is  known  as  white  or  polished  rice. 

The  materials  detached  in  the  process  of  polishing  form  what  we 
have  called  the  "  polishings,"  and  are  in  common  use  as  a  foodstuff 
for  cattle  and  pigs. 

Parboiled  rice  is  prepared  in  the  large  power  mills  by  soaking  the 
grain  in  water  for  24  to  48  hours;  the  water  is  then  run  off  and  the 
grain  transferred  to  cylinders  which  are  lightly  covered  and  steam 
is  passed  through  the  contents  for  five  or  ten  minutes.  The  grain  is 
thereafter  transferred  to  open  paved  courts  and  dried  in  the  sun. 
The  husk  is  now  more  readil}'  detached  than  in  the  untreated  grain 
but  the  contents  of  the  grain  have  been  rendered  tough  and  semi- 
translucent. 

The  dried  parboiled  grain  is  husked  in  the  ordinary  way.  There- 
after the  grain  is  deprived  of  its  pericarp  in  a  polishing  or  pearling 
machine  and  as  no  amount  of  polishing  can  render  the  parboiled 
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grain  white  the  process  is  seldom  carried  beyond  a  degree  siiflficient 
to  complete  the  removal  of  the  pericarp. 

Malay  or  native  rice  is  prepared  by  primitive  processes  of  pound- 
ing or  winnowing.  The  removal  of  the  subpericarpal  layers  by  these 
methods  is  incomplete. 

HISTOLOGY — COMPARISON    OF   VARIOUS    RICES. 

A  process  was  devised  whereby  entire  sections  of  these  various 
rices  could  be  obtained,  and  by  suitable  methods  of  staining  it  was 
shown  that  a  transverse  section  of  a  rice  grain  from  which  the 
palea>  (husk)  have  been  removed  exhibits  three  zones: 

1.  The  outer  thin  pericarp. 

2.  The  layers  subjacent  to  the  pericarp,  the  subpericarpal  layers, 
comiposed  of  cells  filled  with  aleurone  and  fat  and  comparatively 
free  from  starch  grains. 

3.  The  remainder  of  the  section,  constituting  the  major  part,  is 
composed  of  cells  filled  with  starch  grains^ 

Fat  in  the  grain  is  practically  confined  to  the  cells  of  the  sub- 
pericarpal layers. 

It  was  further  demonstrated  that  polished  rice  differs  from  par- 
boiled rice  in  that  the  subpericarpal  layers  are  removed  in  the  case 
of  the  former  grain  and  retained  in  the  case  of  the  latter  grain,  pro- 
vided that  it  has  not  been  subjected  to  excessive  pearling  or  polish- 
ing; such  a  rice  we  group  with  the  unpolished  rices. 

In  the  case  of  Malay  rice  the  extent  to  which  the  subpericarpal 
layers  are  removed  depends  on  the  amount  of  pounding  and  attri- 
tion to  which  the  grains  have  been  subjected. 

In  the  rices  we  refer  to  as  unpolished  the  pericarp  has  been  re- 
moved. The  consideration  of  this  structure  as  a  factor  in  the 
etiology  of  beriberi  is  thereby  excluded. 

Unpolished  rices  differ  from  polished  rices  only  in  respect  of  the 
subparicarpal  layers  which  are  present  in  the  case  of  the  former  and 
absent  in  the  case  of  the  latter. 

In  none  of  the  numerous  sections  from  various  kinds  of  rice  were 
molds  or  fungi  recognized. 

RICE  AND   THE   NUTRITIVIO   HYPOTHESIS. 

In  view  of  the  evidence  which  shows  that  the  continuous  consump- 
tion of  white  or  polished  rice — that  is,  rice  from  which  the  sub- 
pericarpal layers  have  been  removed  by  polishing — causes  beriberi, 
and  in  view  of  the  histological  differences  demonstrated  between 
polished  and  unpolished  rices,  the  suggestion  presented  itself  that 
by  the  removal  of  the  subpericarpal  layers  the  grain  is  deprived  of 
some  important  nutritive  substance  or  substances. 

Analyses  were  made  of  the  various  kinds  of  rice,  and  for  com- 
parison the  average  results  of  these  analyses  are  given  here: 
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Unpolished  rice . 
Polished  rice . . . . 
Parboiled  rice... 
Malay  rice , 


Protein. 


Per  cent. 
9.0 

7.7 
7.8 
7.3 


Fat. 


Carbo- 
hydrate. 


Per  cent.  Per  cent. 

1. 65  75. 52 

.25  77.23 

.50  76.88 

.63  77. 19 


Ash. 


Per  cent. 
1.08 
..52 
.82 


Moisture. 


Per  cent. 
12.75 
14.3 
14.0 
14.0 


The  average  daily  ration  of  an  oriental  laborer  contains  1.3  pounds  of  rice. 

Dealing  first  with  the  differences  in  respect  of  proteins,  that  between 
parboiled  and  polished  rices  is  small  and  within  the  limits  of  experi- 
mental error,  but  admitting  the  difference  to  be  a  real  one  and  assum- 
ing all  the  protein  in  rice  to  be  available  for  purposes  of  nutrition, 
a  person  receiving  parboiled  rice  would  consume  9  grains  more  pro- 
tein than  one  receiving  polished  rice,  and  a  person  receiving  Malay- 
rice  would  consume  36  grains  less  than  the  one  on  polished  rice.  An 
explanation  on  this  basis  would  therefore  not  be  in  accordance  with 
the  effects  produced. 

The  amount  of  fat  ingested  in  a  ration  of  1.3  pounds  of  rice  would 
be  45.5  grains  in  the  case  of  parboiled  rice,  22.75  grains  in  the  case 
of  polished  rice,  and  57.25  grains  in  the  case  of  Malay  rice,  differences 
which  are  appreciable  and  in  accordance  with  the  histological  find- 
ings, but  which  do  not  appear  to  furnish  an  adequate  explanation  if 
the  fats  be  regarded  merely  as  the  esters  of  fatty  acids. 

The  differences  in  respect  of  carbohydrates  is  small ;  parboiled  rice 
contains  more  sugar  than  polished  rice  or  Malay  rice,  but  it  did  not 
appear  that  these  differences  would  furnish  an  explanation. 

The  ash  furnishes  a  most  imperfect  idea  of  the  salts  contained  in 
rice,  all  the  organic  salts  being  reduced  to  carbonates,  but  there  is 
apparently  a  very  constant  difference  in  the  amount  of  ash,  which  is 
lower  in  the  case  of  polished  rice  than  in  unpolished,  parboiled,  or 
Malay  rices.  A  person  receiving  parboiled  rice  would  consume 
material  yielding  74.6  grains  of  ash,  and  a  person  receiving  polished 
rice  would  consume  material  yielding  47.3  grains  of  ash.  The  dif- 
ference of  27.3  grains  is  by  no  means  inconsiderable,  more  especially 
when  it  is  remembered  that  small  amounts  of  certain  inorganic  and 
organic  salts  have  a  great  importance  in  the  economy. 

We  were  not  in  a  position  to  separate  the  various  salts  occurring 
in  these  rices,  and,  moreover,  as  none  of  the  other  constituents  esti- 
mated had  furnished  an  explanation  for  the  difference  in  results 
produced  by  these  various  rices  when  consumed  as  the  staple  of  diet, 
it  seemed  possible  that  even  if  we  did  accomplish  this  the  results 
might  be  unsatisfactor3\ 

RICE  AND  THE  POISON  HYPOTHESIS. 

It  was  decided  to  carry  out  investigations  with  a  view  to  deter- 
mining whether  a  poison  or  poisons  existed  in  polished  rices  known 
to  have  been  associated  with  outbreaks  of  beriberi. 
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The  white  and  the  parboiled  rices  milled  in  this  conntn'^  have  a 
eoninion  origin  in  respect  of  the  grain  from  which  the}^  are  prepared; 
therefore  any  deleterious  substances  present  in  the  white  rice  must 
have  developed  after  polishing  and  have  resulted  from  the  action 
either  of  enzymes  or  of  microorganisms,  failure  to  find  these  latter 
notwithstanding. 

It  has  been  suggested  that  the  removal  of  the  pericarp  and  sub- 
jacent layers  deprives  the  grain  of  protective  structures  and  facili- 
tates the  action  of  microorganisms. 

Rice  is  washed  before  cooking,  and  the  cooking  involves  exposure 
to  a  temperature  of  212°  F.  or  thereabouts  for  some  time;  therefore 
the  ingestion  of  living  organisms  with  the  rice  may  reasonably  be 
excluded;  their  activity  is  confined  to  the  interval  which  elapses 
between  the  milling  and  the  cooking  of  the  rice,  and  the  deleterious 
substances  produced  by  them  must  be  capable  of  withstanding  pro- 
longed exposure  to  moist  heat. 

It  might  be  suggested  such  harmful  substances  would  be  removed 
in  the  preliminary  washing,  but  the  extent  to  which  this  washing  is 
carried  out  varies  greatly  and  not  infrequently  it  is  done  in  a  per- 
functory manner. 

In  the  initial  experiments  for  the  isolation  of  a  poison  the  white 
rice  was  macerated,  or  boiled  and  macerated,  in  water  acidulated 
with  a  small  quantity  of  acetic  acid,  but  on  account  of  the  rapidity 
with  which  molds  developed  in  the  mixture  and  the  difficulty  of 
separating  the  fluid  after  maceration  these  experiments  were  dis- 
continued. 

In  the  next  series  of  experiments  alcohol  acidulated  with  acetic 
acid  was  employed.  The  alcoholic  extracts  were  concentrated  in 
■vacuo  and  finally  freed  from  alcohol  b}'^  exposure  in  evaporating 
basins  to  a  moderate  heat.  The  extracts  were  then  examined  and 
treated  in  various  ways  for  the  isolation  of  poisons,  but  although 
numerous  examinations  and  experiments  were  made  no  poison  was 
ever  isolated.  The  failure  to  obtain  a  positive  result  did  not  exclude 
a  poison,  but  when  it  is  remembered  that  a  large  number  of  methods 
were  employed  it  is  suggestive  that  further  work  along  these  lines 
was  unlikely  to  be  profitable.  We  had  already  noted  nutritive 
differences  in  the  rices  which  in  the  light  of  our  then  knowledge  we 
did  not  consider  adequate  to  furnish  the  explanation  sought  for, 
but  failure  to  find  a  satisfactory  result  on  a  poison  hypothesis  caused 
us  to  turn  our  attention  to  further  experiments  on  the  nutritive 
hypothesis. 

Chemical  methods  having  failed  there  remained  animal  experi- 
mentation, and  it  was  anticipated  that  by  feeding  various  animals  on 
rice  and  rice  products  information  of  value  might  be  obtained. 
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FEEDING    EXPERIMENTS    ON    ANIMALS. 

It  was  designed  in  the  first  instance  to  carr}^  out  experiments  with 
anthropoids  which,  we  considered,  were  more  likely  to  yield  informa- 
tion of  value  than  experuxients  with  animals  lower  in  the  zoological 
scale.  Though  anthropoids  of  several  species  are  comparatively 
common  in  this  country,  it  was  not  without  considerable  difficulty 
that  we  were  enabled  to  secure  a  sufficient  number  of  them  to  make 
the  experiment.  Finally  six  were  obtained.  These  were  confined  in 
separate  cages  and  received  cooked  white  rice  and  water.  The 
results  were  unsatisfactory,  as  shortly  after  the  beginning  of  the 
experiment  several  of  the  animals  refused  to  eat  the  rice  and  all  of 
them  died  of  dysenter3^ 

Six  monkeys  were  fed  in  a  similar  manner.  All  of  them  became 
very  much  emaciated  and  five  died  after  three  months,  apparently  of 
inanition.     No  degenerative  changes  were  found  in  the  nerves. 

Experiments  were  next  carried  out  with  fowls,  which  previous 
observers  had  shown  to  be  readily  susceptible  to  a  form  of  poly- 
neuritis following  the  ingestion  of  certain  foodstuffs. 

A  preliminary  experiment  was  made  by  feeding  12  fowls  on  white 
rice  which  was  known  to  have  been  associated  with  an  outbreak  of 
beriberi.     A  control  group  was  fed  on  parboiled  rice. 

The  fowls  were  confined  in  separate  cages  and  were  in  all  respects 
under  identical  conditions.  The  cages,  which  were  open  at  the  bottom, 
rested  on  a  hard  layer  of  clay  the  surface  of  which  was  covered  with 
sand,  and  though  the  possibility  of  the  fowls  obtaining  such  things  as 
worms  and  the  like  was  not  excluded,  the  conditions  were  more 
natural  than  if  the  cages  had  rested  on  a  wooden  or  concrete  floor. 

In  addition  to  rice,  which  was  supplied  twice  daily  at  10  a.  m.  and 
3  p.  m.,  a  small  tin  filled  with  water  was  placed  in  each  compartment. 
The  original  weight  of  each  fowl  was  noted  and  thereafter  they  were 
weighed  once  weekly  at  12  noon. 

In  the  group  of  fowls  on  white  rice  the  first  sign  of  disease  was 
noted  in  a  fowl  on  the  twenty-sixth  day  of  the  experiment.  In  the 
morning  it  was  observed  that  there  was  weakness  of  the  leg  muscles 
and  consequent  uncertainty  of  gait.  When  stimulated  it  would 
move  about  in  an  uncertain  wa}''.  Examination  of  the  blood  failed 
to  reveal  the  presence  of  any  parasite  or  other  abnormality. 

Two  days  later  the  paralysis  had  advanced  very  considerably. 
It  was  quite  unable  to  walk  and  the  wing  muscles  were  also  involved 
so  that  these  drooped.  The  diet  was  now  changed  to  parboiled  rice 
and  padi,  but  it  was  unable  to  eat  and  on  the  ninth  day  of  the  illness 
the  fowl  died.  On  post-mortem  examination  no  microscopic  change 
was  noted,  there  was  no  effusion  into  the  serous  cavities,  and  no 
marked  dilatation  of  the  heart.     The  principal  nerves  of  the  legs 
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and  N\Tings  were  preserved  and  on  subsequent  examination  showed 
characteristic  Walleriau  degeneration. 

To  test  the  possibility  of  the  disease  being  a  communicable  one 
and  unconnected  with  the  diet,  a  healthy  fowl  on  parboiled  rice  was 
transferred  to  the  cage  occupied  by  the  fowl  suffering  from  poly- 
neuritis. This  fowl  was  continued  on  parboiled  rice  as  heretofore 
and  remained  healthy  at  the  conclusion  of  the  experiment  five 
weeks  later. 

Another  fowl  developed  the  disease  on  the  twenty-eighth  day  of 
the  experuuent.  At  10  a,  m.  it  was  noticed  to  be  unsteady,  but  was 
able  to  walk  about.  Two  hours  later  paralysis  had  extended  greatly 
and  the  fowl  rolled  about  in  the  cage  in  an  endeavor  to  recover  the 
upright  position.  The  head  was  markedly  retracted,  and  when 
extended  immediately  returned  to  this  position.  The  wings  were 
drooping.  An  attempt  was  made  to  feed  the  fowl  with  padi,  but  it 
was  unable  to  eat,  owing  apparently  to  the  spasm  of  the  neck  muscles. 
On  the  following  day  the  animal  died. 

This  type  of  case,  which  was  of  the  convulsive  form  of  poly- 
neuritis of  fowls,  was  not  infrequently  observed  throughout  the 
experiments.  It  was  less  common,  however,  than  the  type  in  which 
simple  paralysis  was  the  principal  feature. 

On  the  day  of  onset  of  the  disease  a  fowl  from  the  group  on  par- 
boiled rice  was  placed  in  the  cage  to  test  the  possibility  of  infec- 
tion. The  result  in  this,  as  in  the  previous  test  and  in  numerous 
subsequent  tests,  entirely  negatived  the  possibility  of  the  disease 
being  communicable  by  contact  or  through  intermediate  hosts,  as 
ticlis  or  lice. 

Within  eight  weeks,  8  of  the  12  fowls  had  developed  polyneuritis. 
Though  the  experiment  was  continued  for  four  weeks  longer,  the 
other  four  fowls  remained  healthy. 

The  group  of  fowls  on  parboiled  rice  originally  numbered  8.  This 
number  was  afterwards  increased  as  fowls  from  this  group  were 
transferred  to  cages  occupied  by  fowls  suffering  from  polyneuritis. 
In  all,  12  fowls  were  under  observation  for  periods  varying  from  5  to  13 
weeks.     At  the  conclusion  of  the  experiment  all  remained  healthy. 

It  was  thus  shown  that  fowls  were  sensitive  to  differences  between 
these  two  kinds  of  rice,  and  the  occurrence  of  polyneuritis  furnished 
a  reaction  which  has  proved  of  the  utmost  value. 

In  this,  as  in  subsequent  experiments,  every  possible  effort  was 
made  to  transmit  the  disease  to  the  fowls  of  the  control  groups,  but 
with  uniformly  negative  results. 

The  previous  researches  had  shown  conclusively  that  white  rice 
was  either  the  vehicle  by  which  the  agent  producing  beriberi  was 
introduced  into  the  body  or  that  white  rice  was  deficient  in  some 
substance  or  substances  essential  for  metabolism.     Parboiled  rice 
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neither  conveyed  this  disease-producing  agent  nor  was  it  deficient 
in  the  substance  or  substances  essential  for  metabolism. 

By  following  up  the  results  of  these  initial  experiments  on  fowls 
we  thought  that  it  might  be  possible  to  determine  the  factors  of  im- 
portance in  the  etiology  of  beriberi.  In  the  case  of  poisons  it  should 
be  possible  to  extract  them  from  white  rice  and  render  it  innocuous; 
if  it  were  a  deficienc}'  it  should  be  possible  to  supplement  that  de- 
ficiency either  by  the  addition  of  the  substances  removed  in  the  process 
of  pohshing,  or  by  the  addition  of  substances  extracted  from  par- 
boiled or  unpolished  rice. 

THE    POISON    HYPOTHESIS. 

The  chemical  experiments  had  not  been  successful  in  isolating  a 
poison  recognizable  by  chemical  means,  and  the  inoculation  experi- 
ments performed  on  guinea  pigs,  rabbits,  and  monkeys,  with  various 
substances  isolated  from  white  rice,  yielded  no  satisfactory  result. 

The  disease  which  occurs  among  fowls  fed  on  white  rice  provided 
a  means  of  carrying  out  further  experiments  on  the  poison  hypothesis. 
The  existence  of  a  poison  or  poisons  in  white  rice  had  not  at  this  time 
been  definitely  excluded,  and  the  further  possibility  remained  that 
the  harmful  substance  or  substances  could  not  be  detected  by  any 
of  the  chemical  reactions  employed.  Experiments  were  therefore 
undertaken  with  products  extracted  from  white  rices.  In  the  first 
of  these,  white  rice  obtained  from  the  suppUes  issued  during  the 
inquiry  at  Durien  Tipus  was  used.  The  rice  was  thoroughly  ex- 
hausted by  maceration  and  percolation  with  cold  94  per  cent  alcohol. 
After  percolation  was  complete  the  rice  was  freed  from  alcohol  by 
expression  and  dried  in  the  sun. 

Five  fowls  were  fed  on  the  exhausted  rice  and  three  developed 
polyneuritis  within  five  weeks. 

It  appeared  therefore  that  percolation  with  cold  alcohol  had  failed 
to  dissolve  out  the  hypothetical  poison. 

In  the  second  experiment  rice  from  the  same  source  was  extracted 
with  hot  94  per  cent  alcohol. 

Four  fowls  were  fed  on  the  exliausted  rice  and  two  developed 
polyneuritis.  Percolation  with  hot  alcohol  had  also  failed  to  dissolve 
out  the  hypothetical  poison. 

The  bulk  of  the  extracts  from  the  rices  had  been  employed  in  the 
chemical  experiments,  but  a  quantity  of  the  extract  prepared  by 
means  of  hot  alcohol  remained.  This  alcoholic  extract  had  most  of 
the  alcohol  removed  from  it  by  distillation  in  vacuo,  and  was  finally 
freed  from  alcohol  by  exposure  in  shallow  basins  at  a  low  temperature. 
The  alcohol-free  extract  was  emulsified  in  distilled  water  and  two 
fowls  fed  on  parboiled  rice  received  in  addition  daily  an  emulsion 
of  the  extract  representing  that  obtained  from  100  grams  of  white 
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rice.     The  experiment  was  coiitiuued  for  51  days.     Both  fowls  gained 
in  weight  and  showed  no  signs  of  any  disease. 

These  experiments  showed  that  no  alcohol  soluble  poison  was  con- 
tained in  white  rice. 

In  order  to  control  the  results  of  experiments  with  products  ob- 
tained by  extracting  white  rices  with  alcohol,  parboiled  rices  were 
exliausted  with  hot  94  per  cent  alcohol. 

Four  fowls  were  fed  on  the  exhausted  rice.  In  the  fifth  week  one 
of  them  developed  a  condition  indistinguishable  clinically  from  other 
cases  of  polyneuritis  in  fowls  fed  on  white  pohshed  rice. 

This  result  indicated  that  some  protective  substance  ordinarily 
present  in  parboiled  rice  had  been  removed  by  treatment  with  hot 
94  per  cent  alcohol,  and  further  experiments  were  undertaken  to  test 
the  value  of  this  suggestion. 

Twelve  fowls  were  fed  on  the  exliausted  rice;  two  developed  poly- 
neuritis within  five  weeks  and  two  more  in  the  sixth  week.  Fowls 
fed  on  white  rice  to  which  was  added  daily  the  extract  from  83  grams 
of  unpolished  parboiled  rice  daily  all  remained  healthy. 

It  was  concluded  from  these  experiments  that  unpolished  rice  con- 
tained important  physiological  substances  soluble  in  hot  alcoliol  of 
94  per  cent  strength. 

By  similar  experiments,  but  using  proof  spirit  in  place  of  94  per  cent 
alcohol,  it  was  shown  that  the  physiologically  important  substances 
were  soluble  in  the  weaker  alcohol. 

No  evidence  was  obtained  from  these  experiments  that  white 
(polished)  rice  ever  contained  a  beriberi  producing  agent.  The 
results  taken  in  conjunction  with  the  histological  findings  suggested 
that  by  the  removal  of  the  subpericarpal  layers  of  the  grain  in  the 
process  of  miUing,  the  grain  is  deprived  of  some  substance  or  sub- 
stances of  high  physiological  value. 

In  subsequent  experiments  this  conclusion  was  abundantly  con- 
firmed. 

experiments  with  various  white  rices. 

Experiments  were  carried  out  with  white  polished  rices  from  various 
sources. 

In  the  first  experiment  of  the  series  the  white  polished  rice  used  in 
the  inquiry  at  Durien  Tipus  was  employed.  Of  the  four  fowls  used 
for  the  experiment  three  developed  polyneuritis  within  four  weeks. 

The  second  experiment  of  the  series  was  one  designed  to  test  the 
effect  of  feeding  12  fowls  on  a  white  polished  rice,  while  at  the  same 
time  another  group  was  fed  on  the  original  partially  husked  padi 
from  which  this  white  rice  had  been  prepared,  and  yet  another  on  the 
white  polished  rice  to  which  the  substances  removed  in  the  polishing 
process  had  been  added.     In  the  group  under  review,  those  to  which 
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white  rice  alone  was  given,  1  fowl  died  on  the  thu"d  week  without 
signs  of  polyneuritis — 6  others  developed  polyneuritis  within  5 
weeks. 

The  third  experiment  of  the  series  was  carried  out  to  test  whether, 
as  alleged  by  Bradden,  rice  that  had  become  stale  on  account  of 
changes  occurring  in  it  in  the  interval  between  milling  and  consump- 
tion was  more  harmful  in  its  influence  than  freshly  milled  rice.  An 
assistant  was  stationed  in  Singapore  who  forwarded  to  the  laboratory 
daily  by  the  most  expeditious  route  a  quantity  of  white  polished  rice 
milled  on  the  day  of  dispatch.  Of  12  fowls  fed  on  this  rice  5  developed 
typical  polyneuritis  within  4  weeks,  a  result  sunilar  to  that  in  experi- 
ments in  which  white  polished  rice  varymg  m  age  from  a  few  months 
to  2  years  was  employed. 

Experiments  were  carried  out  with  white  polished  rice  of  the  best 
quality  purchased  locally.  In  one  of  these  9  fowls  out  of  12  developed 
polyneuritis  withm  nine  weeks,  seven  cases  occurring  before  the  end 
of  the  fifth  week.  In  the  other,  11  cases  among  12  fowls  occurred 
within  five  weeks.  It  appeared  in  these  experiments  that  certain 
fowls  were  more  resistant  than  others  to  the  injurious  influence  of 
white  rice.  The  reason  for  this  was  not  ascertained  though  the 
observation  was  made  that  such  fowls  were  commonly  the  younger 
members  of  the  group,  while  those  who  succumbed  most  quickly 
were  the  full-grown  fowls  who  consumed  a  large  quantity  of  rice.  It 
was  also  noted  that  after  two  or  three  weeks  fowls  on  white  rice 
usually  showed  a  disinclination  to  eat. 

These  observations,  which  are  similar  to  those  made  when  human 
beings  were  under  observation,  appear  to  us  to  be  irreconcilable  with 
the  idea  of  simple  deprivation  of  proteins,  fats  or  carbohydrates  being 
the  final  explanation  of  the  occurrence  of  the  disease. 

In  every  case  of  polyneuritis,  Wallerian  degeneration  was  demon- 
strated microscopically  in  the  nerves  and  the  changes  are  identical  in 
every  way  with  those  found  in  the  peripheral  nerves  m  beriberi. 

STARVATION    AND   FORCED-FEEDING   EXPERIMENTS. 

As  has  been  already  stated,  it  was  usuall}''  found  that  after  the  first 
few  weeks  on  a  white-rice  diet,  most  fowls  showed  a  dismclination  to 
eat.  Commonly,  also,  fowls  lost  greatly  in  weight  before  the  develop- 
ment of  polyneuritis,  but  these  were  by  no  means  constant  features. 

Despite  the  fact  that  groups  of  fowls  on  a  diet  of  padi  unpolished 
rice  or  parboiled  rice  usuaUy  contmued  to  eat  well  throughout,  the 
suggestion  was  raised  that  on  account  of  the  monotonous  nature  of  a 
diet  of  white  rice  the  fowls  ceased  to  eat  and  that  polyneuritis  was  a 
result  of  partial  simple  starvation.  This  was  at  all  events  a  point 
that  required  to  be  tested  and  accordingly  experiments  were  carried 
out. 
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In  the  first  experiment  of  this  series  4  fowls  hitherto  feeding  on 
padi  were  employed.  Nothing  but  water  was  supplied.  The  bottom 
of  the  cage  being  open,  they  had  access  to  such  food,  insects,  and  the 
like  as  could  be  obtained  there.  This  condition  of  affairs  was,  how- 
ever, controlled  by  the  fact  that  all  fowls,  including  those  on  white 
rice,  were  similarly  circumstanced.  Within  four  weeks  all  the  fowls 
had  lost  greatly  in  weight  and  were  weak  but  none  of  the  signs 
constantly  associated  with  pohmeuritis  had  shown  themselves. 
Within  a  similar  period  some  fowls  of  a  group  fed  on  white  polished 
rice  had  invariably  shown  signs  of  polyneuritis. 

The  number  of  fowls  in  the  first  experiment  was  of  course  too  small 
to  furnish  any  definite  information,  and  a  second  experiment  with  12 
fowls  was  begun.  Within  five  weeks  2  of  the  fowls  composing  this 
group  had  died  and  2  others  were  killed  when  their  condition  was 
such  that  it  was  apparent  they  would  die  within  a  few  hours.  None 
had  showed  any  clinical  signs  of  polyneuritis  and  careful  examination 
of  the  nerves  showed  no  characteristic  degeneration  changes. 

A  third  experiment  was  carried  out  with  a  similar  result. 

It  was  concluded  that  polyneuritis  of  fowls  is  not  due  to  general 
deprivation  of  food  but  to  deprivation  of  some  particular  element  in 
a  diet  of  white  polished  rice. 

In  order  to  test  further  the  correctness  of  the  conclusion.  Dr.  Fletcher 
carried  out  an  experiment  in  which  two  groups  of  6  fowls  were  fed  on 
white  rice. 

To  the  first  group  30  grams  of  white  rice  was  supplied  twice  dail}'  in 
the  ordinary  way  and  4  developed  polyneuritis.  To  the  second  group 
30  grams  of  white  rice  was  passed  into  the  crop  twice  daily  and  all  of 
them  developed  polyneuritis. 

The  result  showed  that  there  was  no  difference  between  the  two 
groups  as  to  their  liability  to  develop  polyneuritis.  Polyneuritis, 
therefore,  can  not  be  due  to  simple  deprivation  of  food. 

EXPERIMENT    WITH    UNPOLISHED    RICES. 

During  the  course  of  the  experiments  it  was  observed  that  fowls 
always  remained  in  health  on  padi,  and  fowls  suffering  from  poly- 
neuritis almost  invariably  recovered'  when  given  padi.  An  experi- 
ment was  carried  out  in  which  a  partially  husked  rice  known  com- 
mercially as  "cargo  rice"  was  employed.  About  half  the  grains  are 
denuded  of  husk.  This  experiment  was  carried  out  as  a  preliminary 
to  certain  experiments  in  which  this  same  product,  after  milling  in 
various  ways,  was  employed.  These  latter  experunents  will  be 
referred  to  later. 

In  the  experiment  now  under  review  12  fowls  were  fed  on  partially 
husked  rice  for  six  weeks  and  all  remained  in  good  health  at  the  con- 
clusion of  the  experiment. 
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Other  experiments  in  wliicli  padi  and  unpolished  rices  were  em- 
ployed confirmed  the  observation  that  fowls  remained  in  health  when 
fed  on  rice  which  still  retained  its  subpericarpal  layers. 

EXPERIMENTS    WITH    PARBOILED   RICE. 

Experiments  with  parboiled  rice  were  carried  out  simultaneously 
with  and  for  longer  periods  than  experiments  with  white  pohshed 
rice  as  controls  for  the  results  obtained  in  the  latter  groups. 

The  experiment  lu'st  to  be  mentioned  was  one  undertaken  at  the 
beginning  of  the  series.  In  it  5  fowls  only  were  employed.  All 
maintained  health  and  weight  during  15  weeks,  cooked  unpolished 
parboiled  rice  only  being  supplied  tliroughout.  It  was  thus  shown 
that,  in  the  conditions  under  which  our  experiments  were  carried  out, 
a  diet  of  parboiled  rice  and  water  was  sufficient  to  maintain  fowls  in 
health  and  weight  over  prolonged  periods ;  and  this  result,  repeatedly 
obtained  by  similar  experiments,  was  regarded  as  an  adequate  con- 
trol to  results  obtained  in  shorter  periods,  5  weeks  or  less. 

EXPERIMENTS    WITH    MALAY   RICE. 

It  is  conceded  by  all  those  whose  knowledge  of  this  country  and  of 
its  people  enables  them  to  speak  with  authority  that  among  Malays 
under  primitive  conditions  beriberi  is  very  rare. 

The  first  experiment  in  this  series  was  one  in  which  a  rice  prepared 
from  a  locally  grown  padi  was  employed. 

A  Malay  woman  prepared  rice  from  this  padi  after  the  manner  and 
with  the  primitive  implements  used  by  Malays  in  their  own  villages. 

Twelve  fowls  were  employed  for  this  experiment.  All  remained 
healthy  with  the  exception  of  one,  which  on  the  forty-second  day 
developed  polyneuritis. 

In  the  second  experiment  in  this  series,  which  was  one  of  a  group  of 
experiments  to  which  particular  attention  will  be  directed  later, 
Malay  rice  was  prepared  from  a  partially  husked  padi  imported  from 
Indo-China. 

The  method  of  preparation  of  this  rice  was  similar  to  that  employed 
in  the  preceding  experiment. 

As  the  supply  of  this  product  was  limited,  only  8  fowls  were  em- 
ployed for  this  experiment  and  it  lasted  only  5  weeks.  All  the 
fowls  remained  normal  throughout  this  period. 

The  occurrence  of  a  case  of  polyneuritis  in  a  fowl  fed  on  Malay 
rice  calls  for  some  comment.  It  is  the  single  instance  throughout 
these  experiments,  in  which  hundreds  of  fowls  have  been  employed, 
in  which  polyneuritis  developed  in  a  fowl  on  a  diet  other  than  white 
pohshed  rice.  The  clinical  appearances  were  in  all  respects  identical 
with  those  of  other  cases  of  polyneuritis,  and  we  do  not  assign  to  the 
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case  an  origin  other  than  dietary.  It  appears  that  even  the  Umited 
amount  of  poHshing  to  which  Malay  rice  is  subjected  in  its  prepara- 
tion may  on  occasion  be  harmful. 

experiments  with  polishings. 

As  it  now  appeared  that  the  harmfulness  of  a  rice  diet  varied 
directly  as  the  extent  to  which  the  rice  had  been  milled,  it  was  deter- 
mined to  test  this  hypothesis  further  by  adding  to  a  white  poUshed 
rice,  which  when  given  alone  had  been  shown  to  be  harmful,  a  quan- 
tity of  polishings  equal  in  amount  to  that  whicli  had  been  milled 
away.  The  miller  estimates  that  from  40  parts  of  unhusked  rice 
there  are  produced  10  parts  of  bran,  25  parts  of  rice,  and  5  parts  of 
polishings;  16  per  cent  of  the  husked  grain  is  thus  lost  in  polishing. 
An  actual  weighing  of  some  thousands  of  grains  of  unpolished  and 
polished  rice  from  the  same  lot  of  padi  showed  that  the  loss  was  about 
10  per  cent. 

In  the  first  experiment  of  this  series  the  white  pohshed  rice  selected 
was  the  same  sample  as  that  employed  in  a  previous  experiment  and 
which  when  fed  alone  had  resulted  in  6  cases  of  polyneuritis  among 
12  fowls  in  5  weeks. 

The  rice  polishings  were  from  the  same  sample.  They  were  sifted 
in  order  to  remove  husks  and  broken  rice  and  given  in  the  form  of  an 
emulsion  with  distilled  water. 

During  the  fu'st  and  second  weeks  of  the  experiment  an  amount  of 
emulsion  equal  to  10  grams  of  polishings  was  given  daily  for  a  fowl 
eating  60  grams  of  rice. 

During  the  third  week  8  grams  of  polishings  were  given  daily,  dur- 
ing the  fourth  and  fifth  weeks  6  grams,  during  the  sixth  week  4  grams, 
and  during  the  seventh  week  3  grams  were  given. 

Up  to  the  seventh  week  all  the  fowls  gained  slightly  in  weight. 
In  the  seventh  week  there  was  a  moderate  loss  amounting  to  2.6 
grams  per  kilogram  of  body  weight. 

In  the  seventh  week  there  was  a  moderate  loss — 2.6  grams  per  kilo- 
gram. It  was  concluded,  therefore,  that  the  amount  of  polishings 
necessary  to  add  to  60  grams  of  this  sample  of  white  polished  rice 
to  maintain  the  normal  nutritive  equilibrium  was  between  3  and  4 
grams — say,  3.5  grams.  This  amount  being  added,  there  was  in  the 
eighth  week  a  slight  gain  in  weight  in  the  whole  group. 

It  was  considered  desirable  to  repeat  this  trial  with  a  rice  from  a 
beriberi  outbreak.  An  experiment  was  therefore  planned  in  which 
8  fowls  were  fed  on  the  Durien  Ti})us  rice,  each  alternate  fowl  receiv- 
ing in  addition  3.5  grams  of  polishings. 

In  4  weeks  2  of  the  fowls  fed  on  rice  alone  had  developed  poly- 
neuritis and  all  4  had  lost  weight,  while  the  4  fowls  which  were  given 
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polishings  in  addition  remained  healthy,  and  at  the  conclusion  of  the 
experiment  all  had  gained  in  weight. 

The  conclusion  was  now  arrived  at  that  certain  essential  substances 
are  lacking  in  the  case  of  white  polished  rice  and  that  the  addition  of 
rice  polishings  to  a  diet  of  white  pohshed  rice  prevents  the  occur- 
rence of  polyneuritis  in  fowls. 

THE    PHOSPHORUS    CONTENT    OF    RICE    AS    AX    INDICATOR    OF    THE 
EXTENT  TO   WHICH  RICE   HAS   BEEX   POLISHED. 

Having  proved  that  th»e  occurrence  of  polyneuritis  in  fowls  and  of 
beriberi  in  man  is  due  to  the  consumption  of  rice  from  which  the  sub- 
pericarpal  layers  have  been  removed  by  the  process  of  polishing,  that 
such  rice  is  equally  harmful,  whether  freshly  prepared  or  stored  for 
months,  the  development  in  it  of  a  poison  is  excluded,  and  it  is  nec- 
•3ssary  to  revert  to  the  consideration  of  the  results  obtained  from 
analyses  of  rices. 

A  diet  of  polished  rice  made  up  with  pohshings  to  the  necessary 
amount  for  the  maintenance  of  weight  and  health  approximates  in 
composition  to  one  of  unpolished  rice,  and  it  might  therefore  be  in- 
ferred that  the  deficiency  of  white  rice  in  respect  of  proteins,  fats, 
and  salts  was  accountable  for  its  harmful  results.  The  protein  con- 
tent of  polished  rice  differs  only  by  a  slight  amount  from  that  of 
two  parboiled  rices  which  were  proved  harmless,  and,  allowing  for 
experimental  errors,  the  differences  are  apparently  insufficient  to 
account  for  the  results.  In  respect  of  fat  the  pohshed  rice  is  poorer, 
but  the  difference  is  a  small  one  and,  as  has  been  previously  stated, 
can  hardly  account  for  the  difference  in  the  results.  The  ash  gives 
a  very  imperfect  representation  of  the  salts  present,  but  there  is  a 
considerable  difference  in  the  amount  of  ash  present  in  the  unpolished 
and  polished  rices,  yet  even  the  amount  present  in  the  latter  rice 
exceeds  that  obtained  from  one  of  the  parboiled  rices. 

Xow,  in  the  case  of  parboiled  rice  extracted  with  hot  alcohol  (94  per 
cent),  the  amount  of  fat  removed  is  relative^  great,  but  of  proteins 
and  ash  relatively  small,  and  in  the  case  of  parboiled  rice  extracted 
with  proof  spirit  similar  results  are  observed. 

The  proteins  were  invariably  estimated  by  the  Kjcldahl  process, 
and,  allowing  for  the  possibilities  of  experimental  error,  the  differ- 
ences in  respect  of  proteins  as  determined  by  this  method  will  not 
explain  the  results. 

The  question  of  the  carbohydrates  can  not  seriously  be  considered, 
as  these  were  calculated  by  difference. 

These  methods  of  analysis  failed  in  every  wny  to  explain  the  re- 
suits,  and  it  was  necessary  to  employ  other  methods.  It  was  sug- 
gested to  one  of  us  by  Dr.  ^fott  that  the  deficiency  of  white  rice  in 


654       SECTION  Ylll:    MILITARY,   NAVAL,  AND   TEOPICAL   HYGIENE. 

lipoids  might  be  of  importance,  and  various  attempts  were  made  to 
determine  the  amount  of  these  present  in  rices,  but  the  process  was  a 
tedious  one  and  the  results  not  satisfactoiy.  It  was  decided,  there- 
fore, to  estimate  the  phosphorous  pentoxide  content  of  the  various 
rices. 

Nearl)^  200  estimations  have  been  made,  and  the  results  were  in- 
variabty  recorded  on  the  undried  material.  The  percentage  of 
moisture  in  various  kinds  of  rice  docs  not  vary  greatly,  being  usually 
from  13  to  14  per  cent  or  thereabouts,  and  it  was  found  that  the  per- 
centage calculated  on  the  dried  material  did  not  yield  any  informa- 
tion other  than  that  obtained  by  calculation  on  the  undiied  material. 

Polished  white  rice,  of  the  land  commercially  known  as  Siam  rice, 
yields  on  an  average  0.26  per  cent  of  phosphorus  pentoxide,  and  is 
the  variety  usually  associated  with  severe  outbreaks  of  beriberi. 

Polished  white  rice  of  the  kind  commercially  known  as  Rangoon 
rice  yields  on  an  average  0.328  per  cent  of  phosphorus  pentoxide,  and 
the  incidence  of  beriberi  among  rice  eaters  is  less  with  this  kind  of 
rice  than  the  former. 

^Malay  rice  yields  on  an  average  0.38  per  cent  of  phosphorus  pentox- 
ide, and  the  incidence  of  beriberi  is  still  less  with  this  kind  of  rice. 

Parboiled  rice  yields  on  an  average  0.415  per  cent,  or  over,  of 
phosphorus  pentoxide,  and  beriberi  does  not  occur  when  this  land  of 
rice  is  eaten. 

Unpolished  rice  yields  on  an  average  0.54  per  cent  of  phosphorus 
pentoxide,  and  can  never  produce  beriberi. 

Local  millers  have  endeavored  to  improve  the  appearance  of  par- 
boiled rice,  and  this  result  some  of  them  have  sought  to  achieve  by 
polishing,  or,  as  it  is  technically  called,  "pearling."  Attention  has 
previously  been  directed  to  the  difficulty  of  accomplishing  this  on 
account  of  the  toughening  of  the  grain  by  soaking  and  steaming,  but 
by  the  use  of  stone  polishers  it  is  possible  to  remove  a  considerable 
amount  of  the  subpericarpal  layers,  with  consequent  diminution  of 
the  phosphorus  pentoxide  content.  Wo  recently  examined  such  a 
rice  which  yielded  only  0.34  per  cent  of  phosphorus  pentoxide. 

Another  sample  of  parboiled  rice  was  examined  after  hulling  and 
yielded  0.6  per  cent  of  phophorus  pentoxide.  After  pearling  once 
it  yielded  0.5  per  cent,  and  after  pearling  twice  it  jdelded  0.4  per  cent. 

An  unpolished  rice  yielding  0.56  per  cent  of  phosphorus  pentoxide 
after  polishing  in  the  ordinary  way  yielded  only  0.26  per  cent. 

Averagejesults'of  all  estimalions. 

Percentage  of  P2O5. 

Polif^hefl  rice  (Siam) 0.26 

Polished  rice  (Rangoon) 328 

Malay  rice 38 

Parboiled  rice 41,5 

Unpolished  rice .54 
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Fowls  fed  on  polished  rice  and  receiving  polishings  in  sufficient 
amount  are  receiving  a  dietary  which  approximates  in  its  content 
of  phosphorus  pentoxide  to  a  diet  of  unpolished  rice.  The  harmful- 
ness  of  rice  is  therefore  in  inverse  proportion  to  its  phosphorus  pen- 
toxide content,  and  in  direct  proportion  to  the  extent  of  which  it  has 
been  polished. 

None  of  the  rices  connected  with  outbreaks  of  beriberi  yielded 
more  than  0.26  per  cent  of  phosphorus  pentoxide.  The  rices 
substituted  for  these  and  which  were  effective  in  preventing  the 
contmuance  of  the  outbreaks  yielded  not  less  than  0.4  per  cent  of 
that  substance. 

FURTHER    EXPERIMENTS    ON    THE    VALUE    OF   POLISHINGS. 

The  results  of  numerous  experiments  had  now  made  it  clear 
that  the  addition  of  rice  polishings  to  a  diet  of  white  polished  rice 
prevented  the  harmful  effects  of  such  a  diet.  The  further  researches 
consisted  in  an  endeavor  to  determine  the  nature  of  the  substances 
in  rice  polishings  which  were  responsible  for  this  result. 

In  order  that  the  results  in  the  various  experiments  of  the  series 
should  be  comparable,  it  was  considered  desirable  that  the  various 
rices  and  rice  products  employed  should  be  derived  from  the  same 
lot  of  padi.  Accordingly  we  obtained  from  a  rice  mill  in  Singapore 
the  materials  desired: 

(1)  A  quantity  of  the  rice  as  it  passed  from  the  huller  to  the 
polishing  machines.  At  this  stage  the  grain  is  deprived  of  the 
husk  only  (unpolished  rice) . 

(2)  A  quantity  of  the  rice  after  having  passed  through  the  polish- 
ing machines  (white  polished  rice) . 

(3)  A  quantity  of  the  rice  polishings  or  rice  meal  collected  from 
the  polishing  machines. 

A  preliminary  series  of  experiments  was  carried  out  to  test  the 
value  of  these  various  foodstuffs  when  fed  to  fowls. 

In  the  first  experiment  the  unpolished  rice  was  employed.  It 
was  shown  that  this  foodstuff,  in  addition  to  which  only  water  was 
supplied,  sufficed  to  maintam  fowls  in  good  health  for  many  weeks. 

In  the  next  experiment  the  white  polished  rice  was  employed. 
Within  three  weeks  6  fowls  out  of  a  total  of  12  fowls  included  in 
the  experiment  suffered  from  polyneuritis. 

In  the  third  experiment  the  white  polished  rice  diet  identical 
with  that  in  the  preceding  experiment  was  employed.  In  addition 
each  fowl  received  daily  5  grams  of  sifted  rice  polishings  emulsified 
in  water.     All  the  fowls  remained  healthy. 

This  series  of  experiments  confirmed  results  previously  obtained 
and  showed  that  these  materials  were  suitable  for  employment  in  the 
further  researches  which  it  was  proposed  to  undertake. 
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THE  EFFECT  OF  EXPOSURE  TO  HIGH  TEMPERATURES. 

Before  proceeding  with  the  experiments  for  the  isolation  of  the 
physiologically  important  substance  from  polishmgs,  it  was  decided 
to  test  the  effects  of  exposure  to  steam  under  pressure,  because 
Grijns,  Hoist,  and  Frohlich  have  shown  that  various  meats  and 
vegetables  are  injuriously  affected  by  exposure  to  high  temperatures. 

Unhusked  rice,  which  had  been  inclosed  in  cloth  bags  and  heated 
for  one  hour  m  the  autoclave  at  120°  C,  was  given  to  6  fowls  and  5 
of  them  developed  polyneuritis. 

Husked  unpolished  rice  was  placed  in  porcelain  dishes  and  heated 
for  one  hour  at  120°  C.  The  product  was  fed  to  4  fowls  and  2  of 
them  developed  polyneuritis. 

In  certain  large  institutions  rice  is  cooked  by  steam  under  pressure. 
In  this  way  large  quantities  are  dealt  with  economically. 

Unpolished  rice  cooked  in  this  way  and  as  issued  to  the  inmates 
of  a  large  institution  was  given  to  6  fowls  and  3  developed  polyneuritis. 

Methods  of  analysis  involving  exposure  of  the  materials  to  high 
temperatures  could  not  therefore  be  employed, 

EXPERIMENTS    TO    ISOLATE    THE    PROTECTIVE    SUBSTANCES    CONTAINED 

IN    RICE    POLISIIINGS. 

From  this  point  researches  were  carried  out  for  the  isolation  of  the 
physiologically  important  substance. 

For  the  purpose  of  testing  the  value  of  the  various  materials,  fowls 
weighing  1,200  grams  or  thereabouts  were  employed. 

As  the  result  of  a  series  of  observations  it  had  been  determined 
that  fowls  weighing  from  1,200  to  1,400  grams  required  about  60 
grams  of  unpolished  rice  daily,  and,  if  fed  on  60  grams  of  the  polished 
rice  used  in  these  experiments  they  required  in  addition  5  grams  of 
sifted  polishings  for  the  maintenance  of  weight  and  health. 

All  the  products  employed,  unpolished  rice,  polished  rice,  polish- 
ings, etc.,  were  derived  from  the  same  lot  of  padi. 

For  purposes  of  comparison  the  following  results  of  analyses  are 
given : 


Polishings  (sifted) 
Unpolished  rice... 
Polished  rice 


Protein. 


Per  cent. 

13.7 

9.0 

8.6 


Fats. 


Per  cent. 

14.16 

1.65 

.22 


Carhohy- 
drates. 


Per  cent. 
52.77 
75.52 
76.23 


Ash. 


Per  cent. 
7.54 
1.08 


Percent- 
Moisture,     age  of 
P2O6. 


Per  cent. 
11.83 
12.75 
14.35 


4.1 
.56 
.26 


When  the  composition  of  these  articles  is  calculated  on  dried 
materials  the  differences  are  rendered  more  striking  and  accurate, 
and  when  in  a  similar  manner  the  composition  of  a  diet  made  up  of 
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60  grams  of  polished  rice  and  5  grams  of  polishings  is  calculated  it 
will  be  seen  how  closely  such  a  diet  approximates  to  one  of  unpolished 
rice. 

Calculated  on  dried  materials. 


Protein. 


Fats. 


Carbo- 
hydrates. 


Percent- 
age of 
P2O5. 


Polishings  (sifted) 

Unpolished  rice 

Polished  rice 

Ration  60  grams  polished  rice  plus  5  grams  polishings 
contains 


Per  cent. 
15.5 
10.3 
10.0 

10.4 


Per  cent. 
16.0 
1.89 


1.5 


Per  cent. 
60.0 

S6.58 
89.05 

86.8 


Per  cent. 
8.5 
1.23 
.7 

1.3 


4.65 
.64 
.3 


Polishings  when  fresh  are  neutral  in  reaction,  but  on  keepmg  they 
become  acid.  This  change  does  not  impair  their  efliciency  however, 
and  polishings  which  have  been  stored  with  ordinary  care  for  months 
are  quite  as  valuable  as  the  fresh  materials.  The  ordinary  process 
of  cooking  does  not  impair  the  value  of  polishings.  For  these  rea- 
sons it  is  considered  that  the  essential  substance  or  substances  are 
not  unstable. 


EXPERIMENTS    TO    DETERMINE    THE    VALUE     OF    FAT    IN     POLISHINGS. 

Fat  in  the  rice  grain  is  mostly  confined  to  the  subpericarpal  layers. 
Unpolished  rice  is  therefore  richer  in  fat  than  polished  rice  and 
polishings  are  very  rich  in  fat. 

To  determine  the  value  of  this  fat,  a  quantity  of  sifted  polishings 
was  packed  in  a  percolator  and  percolated  repeatedly  with  petroleum 
ether.  In  this  way  the  amount  of  fat  in  the  polishings  was  reduced 
from  14.16  to  0.6  per  cent.  The  fat-free  polishings  were  dried  by 
exposure  to  the  sun  until  free  from  petroleum  ether. 

Twelve  fowls  were  fed  on  polished  rice  and  received  in  addition 
daily  4.5  grams  of  fat-free  polishings,  being  the  approximate  equiva- 
lent of  5  grams  of  sifted  polishings.  The  fowls  remained  healthy 
and  maintained  their  weight  just  as  had  been  the  case  when  fowls 
received  polished  rice  and  sifted  polishings.  The  nonimportance  of 
fat  was  therefore  decided  and  its  exclusion  from  the  number  of 
possibilities  was  of  the  utmost  value. 

EXPERIMENTS     WITH     THE     SUBSTANCES     SOLUBLE     IN     0.3    PER     CENT 

HYDROCHLORIC    ACID. 

Estimations  of  the  percentage  of  phosphorus  pentoxide  in  rices 
had  consistently  shown  their  value  as  indicators  of  the  liability  or 
otherwise  of  a  given  rice  to  produce  polyneuritis.  Thus  the  higher 
the  percentage  of  phosphorus  pentoxide  contained  in  a  rice  the  less 
liable  was  that  rice  to  produce  polyneuritis  when  fed  to  fowls. 
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The  unpolished  rice  employed  contained  0.56  per  cent  phosphorus 
pentoxide  and  did  not  cause  polyneuritis.  The  polished  rice  con- 
tained 0.26  per  cent  phosphorus  pentoxide  and  invariably  caused 
polyneuritis,  while  washed  rice  containing  0.22  per  cent  phosphorus 
pentoxide  was  more  harmful  than  the  unwashed  polished  rice.  This 
suggested  the  probability  that  the  essential  substance  was  one  con- 
taining phosphorus. 

Now  it  was  known  that  a  large  percentage  of  the  phosphorus 
compounds  present  in  rice  polishings  were  soluble  in  0..3  per  cent 
hydrochloric  acid. 

Polishings  were  therefore  exhausted  by  means  of  0.3  per  cent 
hydrochloric  acid. 

The  acidulated  extract  was  nearly  neutralized  with  sodium  car- 
bonate and  the  volume  adjusted  so  that  30  cubic  centimeters  repre- 
sented the  substances  dissolved  out  from  5  grams  of  polishings. 
Twelve  fowls  were  fed  on  polished  rice  and  each  received  daily  30 
cubic  centimeters  of  this  liquid.     Cases  of  polyneuritis  did  not  occur. 

Twelve  fowls  were  fed  on  polished  rice  and  each  received  daily  a 
dose  of  the  exhausted  polishings.     Cases  of  polyneuritis  occurred. 

When  100  grams  of  polishings  are  extracted  with  0.3  percent  HCl, 
26  grams  of  solids  pass  into  solution.  In  this  26  per  cent  of  the 
original  polishings  are  contained  the  physiologically  active  substances. 

EXPERIMENTS    WITH   PHYTIN. 

It  having  thus  been  made  clear  that  the  substances  of  physiological 
importance  in  polishings  were  removed  unchanged  by  extracting 
with  0.3  per  cent  HCl,  the  further  research  consisted  in  division  of 
this  fraction  by  various  methods. 

Of  the  substances  contained  in  rice  polishings  which  are  soluble  in 
0.3  per  cent  hydrochloric  acid  an  important  constituent  is  the  phos- 
phorus compound  phytin. 

By  the  use  of  copper  acetate  it  was  determined  that  unpolished 
rice  contained  1.07  per  cent  of  phytin  and  that  polished  rice  con- 
tained only  a  trace  of  this  substance. 

Phytin  for  experimental  purposes  was  prepared  by  the  following 
method:  Sifted  polishings  were  mixed  with  0.3  per  cent  hydrochloric 
acid  in  the  proportion  of  300  grams  of  the  former  to  2,000  cubic 
centimeters  of  the  latter,  the  mixture  was  stirred  throughout  the 
day  and  on  the  following  morning  was  filtered  through  a  Buchner's 
filter.  The  clear  yellowish  filtrate  was  mixed  with  one  and  a  half 
times  its  volume  of  95  per  cent  alcohol,  which  produced  a  white 
precipitate  of  phytin;  the  mixture,  of  proof-spirit  strength,  was 
allowed  to  stand  for  a  few  days.  The  precipitate  was  collected, 
washed  with  strong  alcohol  to  free  it  from  acid,  and  dried  in  a  vacuum 
desiccator.  A  friable  cake  of  phytin  was  obtained  readily  reducible 
to  a  white  powder,  soluble  in  water,  yielding  an  opalescent  solution 
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with  an  acid  reaction,  and  giving  on  addition  of  sodium  carbonate  a 
white  flocciilent  precipitate.  On  an  average  8.47  grams  of  phytin 
were  obtained  from  100  grams  of  sifted  polishings. 

Twelve  fowls  were  fed  on  polished  rice  and  each  received  daily  0.75 
gram  of  phytin.     Cases  of  polyneuritis  occurred. 

In  the  next  experiment  with  12  fowls  on  polished  rice  <each  received 
daily  1  gram  of  phytin  and  cases  of  polyneuritis  occurred. 

In  both  experiments  each  fowl  received  an  amount  of  phytin  in 
excess  of  that  present  in  a  daily  ration  of  unpolished  rice.  The 
phosphorus  content  of  their  diet  was  therefore  greater  than  that  of  a 
diet  of  unpolished  rice. 

Of  the  phosphorus  contained  in  polishings  77.7  per  cent  is  removed 
by  the  acidulated  water.  Of  this  amount  71.7  is  removed  in  the 
phytin,  so  that  with  the  22.2  per  cent  remaining  in  the  exhausted 
polishings  93.9  per  cent  of  the  phosphorus  contained  in  polishings  has 
been  shown  to  be  unimportant. 

As  shown  subsequently  the  alcoholic  filtrate  from  which  the 
phytin  had  been  removed,  freed  from  alcohol,  was  effective  in  pro- 
tecting fowls  on  unpolished  rice  from  the  occurrence  of  polyneuritis. 
The  importance  of  phytin  has  therefore  been  disproved. 

As  the  precipitate  (phytin)  had  been  shown  to  be  ineffective,  on 
theoretical  grounds  it  was  assumed  that  the  whole  of  the  active 
substances  were  contained  in  the  filtrate. 

The  fraction  remaining  in  solution  after  the  precipitation  of  phytin 
was  tested  by  the  following  procedure : 

The  alcoholic  filtrate  was  nearly  neutralized  with  sodium  carbonate 
and  evaporated  at  a  low  temperature  until  free  from  alcohol. 

Each  of  18  fowls  on  white  polished  rice  received  daily  an  amount 
of  the  residue  equivalent  to  that  obtained  from  5  grams  of  polishings 
and  all  remained  healthy. 

That  fraction  of  the  substances  originally  soluble  in  0.3  per  cent 
HCl,  which  still  remains  in  solution  on  the  addition  of  alcohol  (the 
acid  soluble,  alcohol  soluble  part),  has  thus  been  shown  to  contain 
the  whole  of  the  substances  physiologically  active,  and  an  attempt 
was  made  to  divide  this  fraction  by  alkalinizing. 

An  experunent  carried  out  with  the  alkaline  precipitate  (acid  sol- 
[uble,  alcohol  soluble,  alkali  precipitable  part),  and  another  experi- 
ment with  the  alkaline  filtrate  (the  acid  soluble,  alcohol  soluble, 
alkali  soluble  part),  had  the  unexpected  result  that  the  substances 
sought  for  were  found  to  be  no  longer  physiologically  active  in  either 
fraction. 

EXPERIMENT    WITH   THE    PROOF-SPIRIT    FILTRATE. 

Following   on   the   demonstration   that   the   effective   substances 
sought  for  were  contained  in  the  filtrate  and  therefore  soluble  in 
alcohol  of  proof-spirit  strength,  experiments  were  undertaken  with 
66692— VOL  5,  pt  2—13 23 
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a  view  to  isolating  and  testing  the  value  of  the  various  substances 
contained  in  that  solution. 

The  solution  was  found  to  contain  substances  giving  the  reactions 
characteristic  of  proteins.  On  increasing  the  alcohohc  strength  of  this 
liquid  a  precipitate  was  produced  and  it  was  hoped  that  by  suffi- 
ciently increasing  the  amount  of  alcohol  the  protein  would  be 
precipitated. 

The  proof-spirit  filtrate  was  nearly  neutralized  with  sodium  car- 
bonate and  freed  from  alcohol  by  evaporation  at  a  low  temperature. 
To  the  alcohol-free  liquid  seven  times  its  volume  of  95  per  cent 
alcohol  was  added.  The  mixture  contained  83  per  cent  of  alcohol. 
It  was  stirred,  allowed  to  stand  for  two  days,  and  then  filtered. 

The  precipitate  obtamed  from  the  proof-spirit  filtrate  from  100 
grams  of  polishings  weighed  on  an  average  2.3  grams,  and  consisted 
partly  of  phytin. 

Each  of  six  fowls  on  polished  rice  received  daily  an  amount  of  this 
precipitate  corresponding  to  that  obtained  from  5  grams  of  pol- 
ishings; cases  of  polyneuritis  occurred. 

Each  of  six  fowls  on  polished  rice  received  the  filtrate  which  had 
been  freed  from  alcohol  in  quantities  corresponding  to  that  obtained 
from  5  grams  of  poHshmgs;  cases  of  polyneuritis  did  not  occur. 

A  further  experiment  in  which  the  mixture  was  allowed  to  stand 
for  10  days  before  filtration  gave  similar  results. 

It  was  thus  proved  that  the  protective  substances  were  soluble  in 
83  per  cent  alcohol  and  were  not  inactivated  by  contact  with  alcohol 
of  this  strength  for  a  period  of  10  days. 

In  order  that  the  strength  of  the  alcoholic  mixture  might  be 
considerably  increased  and  the  volume  of  the  mixture  kept  within 
working  limits  absolute  alcohol  in  place  of  95  per  cent  alcohol  was 
employed  in  the  next  series  of  experiments. 

The  alcohol-free  liquid  prepared  as  before  from  the  proof-spirit 
filtrate  was  treated  with  12  times  its  volume  of  absolute  alcohol. 
The  mixture  contained  91  per  cent  of  alcohol.  With  the  precipitate 
obtained  fowls  were  not  protected  from  polyneuritis  but  with  the 
filtrate  they  were  protected.  The  physiologically  important  sub- 
stances are  therefore  soluble  in  91  per  cent  alcohol. 

The  91  per  cent  alcoholic  solution  contains  4  per  cent  of  the  phos- 
phorus present  in  the  polishings.  In  a  protective  dose  of  the  solu- 
tion there  is  contained  0.0082  gram  of  phosphorus,  an  amount  which 
does  not  appreciably  increase  the  phosphorus  content  of  a  diet  of 
polished  rice. 

EXPERIMENTS   WITH    91   PER   CENT   ALCOHOL    FILTRATE. 

Experiments  were  undertaken  with  a  view  to  the  isolation  and 
testing  of  the  various  substances  contained  in  the  91  per  cent  alco- 
holic filtrate. 
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This  filtrate  was  a  clear  yeUowish  liquid.  In  view  of  the  fact  that 
the  protective  substance  or  substances  are  destroyed  by  exposure  to 
steam  under  pressure,  it  was  considered  probable  that  the  activity 
of  the  liquid  was  not  due  to  the  presence  of  salts,  but  rather  to  the 
presence  of  some  organic  compound  or  compounds. 

When  the  filtrate  is  freed  from  alcohol  and  the  residue  mixed  with 
distilled  water  a  yellowish  turbid  liquid  is  obtained.  This  liquid,  on 
saturation  with  ammonium  sulphate,  yields  a  reddish-brown  pre- 
cipitate which  gives  the  usual  reactions  for  protems.  Half  satura- 
tion with  ammonium  sulphate  produces  a  slight  precipitate.  Satura- 
tion with  sodium  chloride  produces  a  precipitate  and  on  filtration  the 
filtrate  saturated  with  ammonium  sulphate  gives  a  further  pre- 
cipitate. 

As  many  vegetable  globulins  are  not  precipitated  until  their 
solutions  are  nearly  saturated  with  ammonium  sulphate  it  can  not 
be  inferred  that  the  alcoholic  filtrate  contains  both  globulin  and 
albumin. 

The  filtrate  freed  from  alcohol  was  found  to  contain  glucose. 

The  91  per  cent  alcoholic  filtrate  evaporated  to  dryness  and  the 
residue  dried  in  a  desiccator  was  found  to  contain  (after  making 
allowance  for  the  sodium  chloride  formed  on  partial  neutralization 
with  normal  solution  of  sodium  carbonate)  total  solids  amounting  to 
14.2  per  cent  of  the  sifted  polishings.  These  solids  form  a  brown, 
sticky,  hygroscopic  residue. 

Gravimetrically  it  was  determined  that  2.9  grams  of  glucose,  and 
by  the  Kjeldahl  process  that  2.08  grams  of  protein  are  contained  in 
this  14.2  grams  of  total  solids.  The  remaining  9.22  grams  were 
assumed  to  be  salts. 

It  was  sought  to  isolate  and  test  the  value  of  the  alcohol-soluble 
proteins.  For  this  purpose  dialysis  was  tried,  but  the  conditions  in 
this  climate  are  unsuitable  for  dialysis,  as,  even  with  the  addition 
of  thymol,  a  mass  of  molds  and  bacteria  develop  in  a  day  or  two,  both 
in  the  dialyser  and  the  water.  Unfortunately  we  had  not  a  porce- 
lain filter  suitable  for  attachment  to  the  water  supply  and  even- 
tually dialysis  for  the  purpose  of  separating  the  alcohol-soluble  pro- 
teins had  to  be  abandoned. 

It  was  decided  to  employ  ammonium  sulphate  for  the  separation 
of  these  bodies. 

The  91  per  cent  alcoholic  filtrate  was  evaporated  at  60°  C.  till 
free  from  alcohol.  The  residue  was  mixed  with  distilled  water 
and  saturated  with  ammonium  sulphate. 

The  precipitate  was  collected  and  dissolved  in  distilled  water. 

Each  of  six  fowls  on  pohshed  rice  received  daily  an  amount  of  the 
precipitate  equivalent  to  that  obtained  from  5  grams  of  polishings. 
A  case  of  polyneuritis  occurred. 


662     SECTION  vni:  military,  naval,  and  tropical  hygiene. 

It  was  considered  possible  that  an  inadequate  dose  of  the  precipi- 
tate had  been  given  and  in  the  next  experiment  twice  the  amount 
was  given  daily,  but  the  results  were  unsatisfactory.  The  yellow- 
ish solution  of  the  precipitate  was  a  solution  of  the  alcohol-soluble 
proteins  in  a  dilute  solution  of  ammonium  sulphate.  The  fact 
that  the  proteins  were  soluble  in  this  solution  suggests  that  they 
were  unchanged. 

Based  on  this  assumption,  it  must  be  concluded  that  the  alcohol- 
soluble  proteins  are  not  by  themselves  sufficient  to  protect  fowls 
fed  on  polished  rice  from  the  occurrence  of  polyneuritis. 

The  ammonium  sulphate  filtrate  was,  of  course,  useless  for  feeding 
experiments. 

In  previous  experiments  it  has  been  shown  that  the  protective 
substances  are  extracted  from  parboiled  rice  by  the  use  of  hot 
94  per  cent  alcohol.  It  was  thought  possible  that,  as  polishings 
are  in  a  much  fmer  state  of  subdivision,  agistation  with  95  per 
cent  alcohol  might  suffice  to  extract  the  protective  substances 
and  not  the  protein,  but  even  by  this  process  both  protein  and 
glucose  were  extracted;  a  similar  result  was  obtained  with  absolute 
alcohol. 

It  may  be  that  the  91  per  cent  alcoholic  filtrate  contains  substances 
other  than  proteins,  glucose,  and  salts,  but  until  such  time  as  the 
various  constituents  of  that  filtrate  have  been  isolated,  tested, 
and  identified,  the  biological  reaction  remains  the  only  method 
by  which  the  presence  of  the  protective  substances  can  be  detected. 

conclusions. 

1.  From  the  results  obtained  by  these  researches  it  may  be 
concluded  that  the  occurrence  of  beriberi  in  the  Malay  Peninsula 
has  an  intimate  relationship  wdth  the  consumption  of  a  diet  of 
which  white  polished  rice  forms  the  staple.  Those  who  consume 
unpoUshed  rice  or  slightly  polished  (native  or  Malay,  or  parboiled) 
rice  do  not  suffer  from  the  disease. 

2.  Fowls  fed  on  white  polished  rice  known  to  have  been  associated 
with  outbreaks  of  human  beriberi  develop  a  form  of  polyneuritis 
clearly  analagous  to  beriberi  in  its  clinical  manifestations  and 
pathological  effects.  Other  white  polished  rices  produce  a  similar 
result.     Fowls  fed  on  unpolished  rice  remain  healthy. 

These  animals  may  therefore  be  employed  to  study  the  mode 
of  operation  by  which  a  diet  of  white  polished  rice  results  in  beriberi 
in  man. 

3.  The  estimation  in  terms  of  phosphorus  pentoxide  of  the  total 
phosphorus  content  of  a  given  rice  may  be  used  as  an  indicator  of 
the  extent  to  which  such  a  rice  has  been  milled  or  polished  and 
therefore  of  its  beriberi-producing  power  when  forming  the  staple 
of  a  diet  in  man. 
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4.  The  harmful  influence  of  white  polished  rice  is  not  due  to  the 
existence  in  it  of  a  poison  developed  after  milling.  White  pohshed 
rice  makes  default  in  respect  of  some  substance  of  high  physiological 
importance  essential  for  the  maintenance  of  health. 

5.  Fowls  fed  on  white  polished  rice  constantly  develop  poly- 
neuritis in  a  period  of  three  to  four  weeks. 

6.  If  the  polishings  removed  from  such  white  rice  in  the  process 
of  milUng  be  added  to  a  diet  of  white  polished  rice,  fowls  remain 
healthy. 

Substances  essential  for  the  maintenance  of  health  are  therefore 
contained  in  polishings. 

7.  Unpolished  rice  which  has  been  submitted  to  sterilization 
in  the  autoclave  at  a  temperature  of  120°  C.  for  one  hour  will 
cause  polyneuritis  when  fed  to  fowls.  The  protective  substances  are 
destroyed  under  these  conditions. 

Methods  of  analysis  involving  exposure  to  high  temperatures  are 
therefore  unsuitable  for  determining  the  nature  of  the  protective 
substances. 

8.  The  fats  contained  in  the  peripheral  layers  of  the  grain  are  of 
no  value  in  protecting  against  polyneuritis. 

9.  The  protective  substances  are  soluble  in  0.3  per  cent  hydro- 
chloric acid. 

Phytin  which  comprises  32.5  per  cent  of  the  substances  so  soluble 
is  without  value  as  a  protective. 

10.  The  substances  are  not  precipitated  from  solution  in  0.3 
per  cent  hydrochloric  acid  on  the  addition  of  95  per  cent  alcohol  in 
such  quantity  as  to  make  the  resulting  mixture  of  proof-spirit 
strength. 

The}^  are  soluble  in  proof  spirit  containing  approximately  0.12 
per  cent  hydrochloric  acid. 

11.  The  protective  substances  are  soluble  in  a  slightly  acidulated 
solution  containing  91  per  cent  of  alcohol  and,  exclusive  of  glucose, 
amount  to  not  more  than  11.3  per  cent  by  weight  of  rice  polishings 
and  not  more  than  1.13  per  cent  of  the  original  unpolished  rice  grain. 
In  this  fraction  are  included  prolamine  (alcohol  soluble  protein) 
and  compounds  of  calcium,  magnesium,  and  phosphorus. 

THE    PRETENTION    OF   BERIBERI. 

By  an  unbroken  sequence  of  observations  and  experiments  begin- 
ning with  rices  associated  with  outbreaks  of  human  beriberi,  it  has 
been  demonstrated  that  rice  is  rendered  harmful  by  the  miUing  and 
polishing  process  to  which  it  is  subjected  in  the  preparation  of  pol- 
ished rice.  In  this  process  there  is  removed  from  the  grain  some 
substance  of  high  physiological  importance,  the  absence  of  which 
results  in  the  production  of  polyneuritis  in  fowls  and  of  beriberi  in 
man  when  a  diet  is  consumed  of  which  polished  rice  is  the  staple. 
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Whether  this  substance  acts  by  rendering  other  elements  in  the  diet 
available  for  nutrition  or  whether  it  is  itseK  the  nutritive  material 
necessary  for  nerve  tissues  can  in  our  present  state  of  knowledge  only 
be  matter  for  conjecture. 

But  the  isolation  and  identification  of  this  substance  is  a  matter 
of  scientific  rather  than  of  immediate  practical  importance  to  those  of 
us  who  are  concerned  with  the  prevention  of  beriberi,  though  we 
are  well  aware  that  results  may  eventually  be  obtained  of  much  wider 
significance  and  importance  than  can  at  present  be  appreciated. 

The  work  of  other  observers  has  confirmed  the  accuracy  of  our 
researches,  and  with  our  present  knowledge  we  are  in  a  position  to 
deal  with  the  question  of  preventive  measures. 

Harmless  and  harmful  rices  can  readily  be  distinguished  by  simple 
inspection,  but  the  definition  of  unpolished  and  polished  rices  on 
the  basis  of  histological  differences  alone  would  not  suffice  for  prac- 
tical purposes,  and  it  is  necessary  to  have  in  addition  a  chemical 
standard. 

The  various  constituents  of  the  rice  grain  are  not  distributed 
uniformly  throughout  the  cells,  and  it  is  for  this  reason  that  certain 
of  these  substances  are  available  for  the  purpose  of  a  standard  or  as 
an  indicator  of  the  extent  to  which  the  grain  has  been  polished. 

The  greater  part  of  the  fat  is  contained  in  the  cells  of  the  subperi- 
carpal  layers.  Salts  and  protein  are  also  relatively  more  abundant  in 
the  cells  of  these  layers  than  in  the  cells  of  the  central  portion  of  the 
grain.  It  is  obvious,  therefore,  that  the  estimation  of  any  one  of 
these  substances  would  answer  the  purpose;  the  one  selected  must 
be  suited  to  rapid  and  accurate  estimation,  and  there  must  be  such  a 
difference  in  the  amount  contained  in  the  two  kinds  of  rice  as  to 
allow  for  a  reasonable  margin  of  error. 

The  extraction  of  fat  from  rice  is  a  tedious  and  troublesome  process. 
The  difference  in  the  amount  of  protein  contained  in  unpolished  and 
polished  rices  is  not  sufficiently  gi-eat  to  allow  of  a  good  margin  for 
experimental  error,  and  the  ordinar}^  process  of  protein  estimation  is 
not  really  an  estimation  of  that  substance,  but  of  the  nitrogenous 
constituents  of  the  grain  which  are  capable  of  being  converted  into 
ammonia  by  a  process  of  reduction. 

The  estimation  of  one  or  other  of  the  inorganic  constituents  is  to 
be  preferred  on  account  of  the  relative  ease  and  accuracy  with  which 
the  determination  can  be  carried  out.  We  originally  employed  the 
phosphorus  content  for  this  purpose,  and  in  aU  our  subsequent  experi- 
ments and  observations  have  found  it  in  every  way  satisfactory  as  an 
indicator  of  the  extent  to  which  rice  has  been  polished.  A  safe  or 
harmless  rice — that  is,  one  from  which  not  more  than  the  pericarp  or 
skin  has  been  removed  in  the  process  of  polishing — will  invariably 
yield  more  than  0.4  per  cent  of  phosphorus  pentoxide,  while  a  dan- 
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gerous  or  harmful  rice — that  is,  one  from  which  the  subpericarpal  layers 
have  been  removed — will  yield  considerably  less  than  0.4  per  cent. 

The  standard  of  0.4  per  cent  of  phosphorus  pentoxide  is,  therefore, 
not  a  high  one,  and  the  results  of  its  application  in  practice  could  not 
operate  unfairly  upon  anyone.  Legislation  on  the  subject  of  rice  in 
its  relationship  to  beriberi  prevention  would  of  necessity  demand  the 
incorporation  in  the  enactment  of  a  standard  such  as  this.  As  already 
stated,  no  great  degree  of  skill  or  training  is  required  to  distinguish 
polished  from  unpolished  rice  by  simple  inspection,  but  differences  of 
opinion  on  this  point  would  inevitably  occur,  and,  when  referred  to  a 
court  of  law,  the  decision  would  rest  on  the  results  of  the  chemical 
examination  just  as  in  the  case  of  other  foodstuffs  such  as  milk. 

The  standard  of  0.4  per  cent  of  phosphorus  pentoxide  was  fixed  on 
the  undried  material;  the  percentage  of  moisture  does  not  vary 
greatly  among  different  rices,  and  no  apparent  advantage  would  be 
gained  by  requiring  that  the  calculation  should  be  based  on  the  dried 
material. 

Drs.  Chamberlain  and  Vedder  have  recently  advocated  the  estima- 
tion of  potassium  as  suitable  for  standardization  purposes.  We  have 
had  no  practical  experience  of  that  estimation,  but  there  is  no  reason 
why  it  should  not  serve  the  purpose  of  an  indicator  quite  as  well  as 
phosphorus  pentoxide,  save  for  the  disadvantage  which  would  arise 
from  a  lack  of  uniformity  in  the  standard  or  indicator  employed. 

In  recommending  the  adoption  of  phosphorus  estimations  for  pur- 
poses of  standardization,  it  should  be  clearly  understood  that  we  do 
not  thereby  subscribe  to  the  view  that  a  deficiency  of  phosphorus  in 
organic  combination  explains  the  production  of  beriberi  by  the  con- 
sumption of  poUshed  rice;  all  the  evidence  obtained  by  us  is  opposed 
to  that  view. 

The  ravages  of  beriberi  always  have  been  and  always  will  be 
greatest  among  the  laboring  classes,  who  prefer  polished  rice  and 
whose  financial  position  is  subject  to  fluctuations  brought  about  by 
economic  conditions  over  which  science  and  medicine  have  no  direct 
control.  So  long  as  these  people  are  in  regular  employment  and  in 
receipt  of  good  wages- they  can  afford  to  supplement  their  rice  ration 
with  other  articles  of  diet  and  in  this  way  prevent  the  occurrence  of 
beriberi.  But  when  adverse  conditions  prevail  their  dietary  becomes 
almost  wholly  a  rice  one  and  soon  afterwards  beriberi  makes  its 
appearance  among  them. 

The  use  of  unpolished  rice  at  all  times  by  these  people  would  pre- 
vent the  disease  occurring  among  them,  but  this  desirable  result  will 
be  achieved  with  difficulty  because,  to  those  who  have  been  accus- 
tomed to  the  use  of  polished  rice,  unpolished  rice  has  an  objection- 
able appearance.  The  association  of  whiteness  of  foodstuffs  with 
purity  has,  even  in  countries  other  than  these,  been  attended  with 
■disadvantageous  results. 
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The  education  of  this  class  of  people  to  the  advantages  to  be  de- 
rived from  the  use  of  unpolished  rice  must  be  a  slow  process,  but  it 
is  a  moot  point  whether  on  the  whole  tliis  plan  might  not  prove  to  be 
the  most  successful.  Already  the  educated  Chinese  employers  of 
labor  in  the  Malaj"  Peninsula  have  shown  an  active  interest  in  the 
dissemination  of  information  in  regard  to  the  matter. 

Undue  haste  in  the  apphcation  of  the  results  of  scientific  research 
to  practical  and  actual  conditions  have  so  often  in  the  past  been 
attended  by  unsatisfactory  and  even  disastrous  results  that  anything 
in  the  nature  of  sumptuary  legislation  should  be  introduced  only 
after  grave  consideration.  It  has  been  proposed  to  make  the  use  of 
unpohshed  rice  compulsory  b}^  legislation.  With  this  object  in  view 
it  has  been  suggested  that  the  importation  of  polished  rice  should  be 
prohibited,  but  despotic  legislation  of  this  kind  Avould  be  dangerous, 
impolitic,  and  in  certain  places  a  serious  menace  to  trade. 

Another  proposal  has  been  to  tax  polished  rice.  Such  a  tax  to  be 
in  any  way  effective  would  require  to  be  a  heavy  one  and  would  be 
most  troublesome  to  apply. 

If  some  form  of  legislation  be  essential,  then  in  the  conditions  in 
which  we  fuid  ourselves  in  the  Malay  Peninsula  a  tax  upon  polished 
rice  at  the  point  of  distribution  appears  to  offer  some  advantages. 
To  accomplish  this  it  has  been  proposed  to  license  dealers  in  polished 
rice,  but  it  is  doubtful  if  even  this  method  in  actual  practice  would 
yield  results  commensurate  ^vith  the  trouble  entailed  in  its  applica- 
tion. 

It  is  necessary  to  emphasize  the  fact  that  a  harmless  rice  can  be 
converted  into  a  harmful  one  by  an  unsatisfactory  process  of  cook- 
ing, and  energetic  action  is  required  in  order  to  secure  the  cooking  of 
rice  in  ordinary  pots  and  to  do  away  with  all  apparatus  in  which  the 
rice  is  cooked  by  steam  under  pressure. 

THE    CURE    OF    BERIBERI. 

Political,  commercial,  and  other  difficulties  hinder  the  application 
of  preventive  measures,  so  that  even  in  the  most  favorable  circum- 
stances cases  of  the  disease  must  continue  to  occur. 

In  1911  there  were  admitted  into  the  Government  hospitals  of  the 
Federated  Malay  States  5,340  caseii  of  beriberi.  These  cases  are 
almost  wholly  confined  to  the  Chinese,  of  whom,  according  to  the 
census  of  1911,  there  are  433,244. 

No  estimate  is  possible  of  the  cases  which  did  not  seek  treatment  in 
Government  hospitals,  but  the  available  information  shows  that  the 
incidence  of  this  preventable  disease  was  not  less  than  12.3  per  1,000. 

It  was  therefore  desirable  to  determine  if  a  remedial  agent  could 
be  prepared  from  polishings.  As  collected  in  the  rice  mills  polishings 
are  mixed  with  dust  and  adventitious  substances.  The  mixture  does 
not  look  palatable  either  as  a  gruel  or  as  an  emulsion,  and  we  estimate 
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that  an  adult  accustomed  to  the  use  of  polished  rice  would  require  not 
less  than  1.75  ounces  of  polishings  daily;  in  this  form  there  would  be 
involved  the  administration  of  a  quantity  of  substances  unnecessary 
and  perhaps  undesirable  for  a  sufferer  from  beriberi.  It  appeared 
possible  that  if  the  active  substances  could  be  separated  from  the 
mixture  and  given  in  a  readily  available  form  an  agent  might  be 
obtained  which  would  be  of  value  in  the  treatment  of  patients 
suffering  from  beriberi. 

It  by  no  means  follows  that  that  substance  the  absence  of  which 
from  a  diet  gives  rise  to  disease  will  induce  recovery  in  sufferers  from 
that  disease,  but  we  had  noted  beneficial  effects  produced  on  animals 
suffering  from  polyneuritis  by  the  administration  of  extracts  from 
polishings,  and  all  the  evidence  showed  that  the  production  of  beri- 
beri in  man  and  of  polyneuritis  in  fowls  was  not  to  be  explained  by 
any  gross  nutritive  defect  in  the  ordinary  sense  of  the  term,  but 
rather  by  a  deficiency  of  some  substance  of  whose  nature  and  action 
we  were  ignorant. 

Believing,  as  we  do,  in  the  clinical  and  pathological  identity  of  beri- 
beri and  Polyneuritis  gallinarum,  it  was  decided,  in  the  first  instance, 
to  test  the  value  of  the  remedial  agent  on  fowls  suffering  from 
polyneuritis. 

Experiments  previously  recorded  have  shown  that  the  active  sub- 
stance is  soluble  in  water  and  in  91  per  cent  alcohol. 

In  alcoholic  solution  it  retains  its  activity  unimpaired  for  months, 
and  the  first  test  was  carried  out  with  an  alcohohc  extract  prepared 
in  the  following  manner: 

1 .  Sifted  polishings  were  packed  in  a  percolator  and  the  fat  extracted 
by  means  of  petroleum  ether. 

2.  The  extracted  polishmgs  were  freed  from  ether  by  exposure  to 
the  sun. 

3.  One  part  of  fat-free  polishings  was  macerated  and  frequently 
stirred  in  four  parts  of  94  per  cent  alcohol  acidulated  with  0.3  per 
cent  of  hydrochloric  acid  for  one  week. 

4.  The  mixture  was  filtered  and  nearly  neutralized  with  sodium 
carbonate. 

5.  The  slight  precipitate  formed  on  partial  neutralization  was 
filtered  off  and  rejected.  The  filtrate  was  concentrated  under  reduced 
pressure  (temperature,  60°  C.)  to  a  small  volume. 

6.  A  little  water  was  added  to  the  residue  and  the  fat,  present  in 
small  amount,  removed  by  means  of  petroleum  ether. 

7.  The  fat-free  fluid  was  concentrated  nearly  to  dryness  at  a  tem- 
perature not  exceeding  60°  C.  and  the  residue  dissolved  in  water  and 
alcohol  in  such  proportion  that  the  final  product  contained  50  per 
cent  of  alcohol,  and  1  cubic  centimeter  of  the  fluid  represented  the 
soluble  materials  extracted  from  10  grams  of  fat-free  polishings. 
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Cases  of  polyneuritis  were  obtained  in  the  ordinary  way  by  feeding 
fowls  on  polished  rice  and  as  soon  as  an  animal  showed  distinct  evi- 
dence of  the  disease  it  received  the  remedial  agent;  throughout  the 
treatment  the  fowls  were  fed  on  the  rice  the  consum])tion  of  which 
had  given  rise  to  the  disease.  As  fowls  about  to  develop  the  disease 
and  fowls  with  polyneuritis  are  averse  to  the  consumption  of  polished 
rice,  it  follows  that  the  test  was  a  severe  one.  Six  cases  of  polyneu- 
ritis (Table  1)  were  treated  with  the  extract. 


Table 

1. — Extract  with  acidulated  cold  94  per 

cent  alcohol. 

No. 

Description. 

Weieht 
at  com- 
mence- 
ment of 
treat- 
ment. 

First 
week. 

Second 
week. 

Third 
week. 

Fourth 
week. 

Fifth 
week. 

SLxth 
week. 

Remarks. 

1 

Spotted  cock 

White  and  black 

spotted  cock. 
Red  cock 

Grams. 

1,OGO 

970 

940 
1,365 

1,145 
1,260 

Grams. 

1,060 

850 

1,025 
1,470 

1,205 
1,315 

Grams. 
1,075 

Grams. 
1, 120 

Grams. 
1,100 

Grams. 
1,120 

Grams. 

Cured  after  37  days. 
Died  11  days  after  onset 

R 

1,035 
1,480 

1,215 
1,380 

1,067 
1,470 

1,200 
1,415 

1,080 
1,460 

1,190 
1.420 

of  disease. 
Cured  after  32  days. 
Cured  after  36  days. 

Do. 
Cured  after  40  days. 

4 

5 
6 

White  and  black 
spotted  cock. 

Black  and  red  cock. 

White  and   black 
cock. 

1,450 

1,180 
1,445 

1,565 

1,200 
1,455 

Case  No.  1  received  twice  daily  0.5  cubic  centimeter  of  the  extract. 
A  day  or  two  after  treatment  was  commenced  the  animal  regained 
the  power  to  take  rice  in  adequate  amounts  and  10  days  later  its  con- 
dition was  much  improved ;  1 7  days  later  it  was  practically  well  again. 
After  this  the  remedy  was  given  once  daily,  and  37  days  after  the 
commencement  of  the  illness  the  animal  had  perfectly  recovered.  It 
was  killed  and  the  nerves  on  examination  showed  no  signs  of  degen- 
eration. 

Case  No.  2  suffered  from  a  severe  attack  of  the  disease,  with  marked 
retraction  of  the  head,  and  was  obviously  very  ill.  It  was  given  twice 
daily  0.5  cubic  centimeter  of  the  extract,  but  was  unable  to  eat.  This 
was  accounted  for  by  the  severity  of  the  attack,  its  inability  to  move, 
and  the  head  retraction*  A  little  rice  was  therefore  pushed  into  the 
crop  twice  daily.  Three  days  later  the  animal  was  sufficiently  recov- 
ered to  eat  rice  voluntarily;  seven  days  later  the  animal  was  much 
better  and  eating  well,  but  stood  v/ith  difficulty.  The  following 
morning  it  was  found  to  be  very  ill  and  apparently  dying,  which  it 
did  at  2  p.  m.  At  the  post-mortem  nothing  of  note  was  observed, 
but  the  sciatic  nerves  showed  abundant  nerve  degeneration. 

Case  No.  3  received  twice  daily  0.5  cubic  centimeter  of  the  extract 
for  four  days  and  subsequently  0.5  cubic  centimeter  once  daily. 
Sixteen  days  after  the  onset  of  the  illness  the  animal  had  almost 
recovered,  and  16  days  later  it  had  completely  recovered.  It  was 
then  killed  and  an  examination  of  the  sciatic  nerves  showed  no 
degeneration. 
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Case  No.  4  received  0.5  cubic  centimeter  of  the  remedy  once  a  day. 
After  36  days  it  had  recovered  completely,  and  4  days  later  it  was 
killed ;  the  sciatic  nerves  were  examined  and  no  signs  of  degeneration 
were  observed. 

Case  No.  5  received  once  daily  0.5  cubic  centimeter.  After  36  days' 
treatment  it  had  apparently  completely  recovered;  4  days  later  it 
was  killed  and  a  few  degenerate  fibers  were  found  in  the  sciatic 
nerves. 

Case  No.  6  received  0.5  cubic  centimeter  of  the  extract  once  daily 
and  recoveiy  was  complete  after  40  days. 

The  next  experiment  was  carried  out  to  test  the  prophylactic  value 
of  this  extract.  Eight  fowls  were  fed  on  polished  rice  and  received 
daily  0.5  cubic  centimeter  of  the  extract.  The  experiment  extended 
over  5  weeks.  The  fowls  were  in  perfect  health  at  the  conclusion 
of  that  period  and  their  weights  throughout  were  equally  satisfactory. 

As  a  control  to  this  experiment  8  fowls  on  white  rice  received  daily 
five  grams  of  the  same  lot  of  polishings  as  that  from  which  the 
extract  had  been  prepared;  all  of  the  animals  remained  healthy. 

These  experiments  demonstrate  the  value  of  an  extract  prepared 
from  polishings  as  a  curative  and  prophylactic  agent. 

In  the  next  experiments  more  thorough  exhaustion  of  the  polish- 
ings was  aimed  at.  For  this  purpose  one  part  of  fat-free  polishings  was 
mixed  with  four  parts  of  acidulated  94  per  cent  alcohol  and  the  mix- 
ture boiled  for  one  hour  under  a  reflux  condenser.  The  mixture  was 
then  allowed  to  stand  overnight  and  in  the  morning  filtered;  the 
filtrate  was  treated  in  the  manner  already  described,  but  the  final 
volume  was  adjusted  so  that  1  cubic  centimeter  represented  the 
material  dissolved  out  from  5  grams  of  fat-free  polishings  and  con 
tained  27  per  cent  by  volume  of  alcohol.  Thus  while  increasing 
the  volume  of  the  prophylactic  and  curative  dose  the  amount  of 
alcohol  was  not  increased.  The  lower  percentage  of  alcohol  was 
sufl&cient  for  purposes  of  conservation. 

Table  II.  — With  94  p^r  cent  alcohol  hot  extraction. 


No. 


Description. 


Weight 

at  com- 

mence- 

First 

ment  of 

week. 

treat- 

ment. 

Grams. 

Grams. 

1,200 

1,225 

845 

920 

670 

670 

840 

885 

840 

885 

990 

980 

Second 
week. 


Third 
week. 


Fourth 
week. 


Fifth 
week. 


SLxth 
week. 


Remarks. 


Yellow  cock 

Brown  and  black 

cock. 

Yellow  cock 

!  White  and  black 

cock. 
Black  and   white 

spotted  cock. 
Yellow  cock 


Grams. '  Grams. 

1,300  I    1,315 

945 

680 
880 

895 

1,025 


Grams.  Grams. 

1, 350     1, 425 

910         920 


Gram^. 


710 

870 


915 
1,005 


700 
870 


845 
995 


730 
870 


780 
1,070 


700 


1,125 


Cured  after  34  days. 
Cured  after  35  days. 

Cured  after  48  days. 
Cured  after  31  days. 

Cured  after  30  days. 

Cured  after  44  days. 
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Six  cases  of  polyneuritis  (Table  II)  were  treated  with  this  extract, 
of  which  each  case  was  given  1  cubic  centimeter  daily.  The  fowls 
continued  to  receive  the  polished  rice  on  which  they  had  developed 
the  disease. 

Cases  No.  1,  2,  4,  and  5  were  completely  cured  in  5  weeks;  case 
No.  6  was  cured  in  44  days;  case  No.  3  suffered  from  a  severe  attack 
and  was  cured  after  48  days'  treatment. 

The  results  are  therefore  quite  as  favorable  as  those  obtained  with 
the  first  extract.  The  extracts  prepared  by  these  processes  contain 
less  of  the  nonessential  material  than  can  be  obtained  by  any  of  the 
other  processes  we  have  employed. 

Experiments  are  now  in  progress  with  a  view  to  determining  if  the 
remedy  can  be  prepared  by  a  less  expensive  process  thus  by  employing 
weaker  alcohols  or  water.  But  the  less  alcohol  contained  in  the 
menstruum  the  more  saccharine  material  passes  into  solution. 
Whether  or  not  the  presence  of  this  substance  is  disadvantageous  we 
have  not  yet  been  able  to  determine.  A  watery  extract  resembling 
malt  extract  in  appearance  and  consistence  might  prove  valuable 
both  from  the  curative  and  nutritive  standpoints. 

For  those  cases  of  beriberi  with  gastric  disturbances  it  would  be 
desirable  to  employ  an  extract  containing  a  minimum  of  nonessential 
substances. 

By  either  of  the  methods  described  an  effective  liquid  extract  can 
be  prepared  of  which  a  dessert  spoonful  (2  drachms)  represents  the 
material  obtained  from  2  ounces  of  fat-free  polishings,  the  daily 
dose  for  an  adult  suft'ering  from  beriberi.  On  account  of  various 
difficulties  it  has  not  yet  been  possible  to  prepare  this  remedial  agent 
on  a  sufficiently  large  scale  to  enable  trials  to  be  carried  out  on  the 
human  disease,  but  these  will  be  carried  out  in  due  course. 

Among  the  many  sufferers  from  the  disease  there  is  in  all  proba- 
bility a  proportion  in  whom  regeneration  of  the  nerves  is  impossible, 
but  for  the  others  a  remedy  is  furnished  which  should  prove  of  value 
in  their  treatment. 

Rapid  curative  effects  must  not  be  anticipated;  extensively  de- 
generated nerves  require  time  for  their  regeneration;  but  patients 
placed  under  favorable  conditions  and  receiving  daily  after  food  a 
dose  of  this  extract  will  have  their  prospects  of  recovery  enhanced 
and  their  period  of  invalidism  lessened. 


THE    PREVENTION   OF   BERIBERI. 

Capt.  Edward  B.  Vedder,  Medical  Corps,  United  States  Army. 
[From  the  United  States  Army  Board  for  the  Study  of  Tropical  Diseases.] 

The  practitioner  in  the  United  States  or  Europe  who  has  not 
investigated  the  subject  can  have  little  idea  of  the  importance  of 
beriberi  in  the  Orient.  A  consideration  of  the  distribution  and  prev- 
alence of  beriberi  will  show  that  this  disease  ranks  in  importance 
with  malaria,  cholera,  and  plague,  and  that  its  prevention  is  one  of 
the  greatest  problems  that  tropical  sanitarians  face.  The  world  is 
justly  appalled  at  a  disaster  like  that  of  the  Titanic  where  1,500  deaths 
occur  at  once,  but,  strangely  enough,  if  those  1,500  deaths  were  dis- 
tributed throughout  the  year  they  would  excite  no  attention  whatever. 
And  yet  the  end  result  is  exactly  the  same  whether  1,500  preventable 
deaths  occur  in  an  hour  or  a  year. 

In  the  Philippine  Islands  3,334  deaths  from  beriberi  were  reported 
in  1910,  In  Hongkong  alone,  with  a  population  of  350,000,  there 
were  566  deaths  from  beriberi  in  1910,  and  it  is  a  conservative  esti- 
mate that  200,000  die  annually  from  this  cause  in  the  whole  of  China. 
In  the  Malay  States  Braddon  says  that  during  the  last  20  years 
150,000  cases  have  been  treated  and  30,000  have  died  of  beriberi  in 
Government  institutions  alone.  Such  statistics  could  be  extended 
indefinitely  were  time  available,  but  all  who  are  famihar  with  the 
situation  wUl  admit  that  many  thousands  of  deaths  are  occurring 
from  beriberi  every  year.  Moreover,  only  about  5  per  cent  of  the 
cases  die,  so  that  the  total  number  of  cases  runs  into  the  millions. 

But  can  this  suffering  and  mortality  be  prevented  ?  We  have  no 
hesitation  in  affirming  that  beriberi  is  a  preventable  disease  in  the 
sense  that  we  already  know  sufficient  concerning  its  etiology  to  prevent 
its  occurrence  if  we  can  apply  that  knowledge  in  a  practical  way.  It 
will  be  the  purpose  of  this  paper  to  propose  and  discuss  a  method  of 
applying  this  knowledge  that  is  believed  to  be  practical;  but  it  will 
be  advisable  to  state  first  exactly  what  we  may  be  said  to  know 
regarding  the  cause  of  beriberi. 

It  may  be  stated,  without  fear  of  successful  contradiction,  that 
beriberi  is  directly  caused  by  an  improper  dietary.  A  number  of 
investigators  in  times  past  have  claimed  that  the  disease  was  infec- 
tious and  many  of  them  have  incriminated  some  specific  organism. 
But  these  organisms  are  as  various  as  the  investigators,  and  in  no 
single  case  has  the  claim  been  substantiated.  On  the  other  hand,  in 
recent  years  a  mass  of  evidence  has  been  obtained  showing  clearly 
that  the  disease  is  caused  by  an  improper  diet,  and  this  evidence  has 
never  been  successfully  controverted.  It  would  require  a  volume  to 
present  this  evidence  properly,  but  we  may  invite  attention  to  the 
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experiments  of  Eijknian,^  Grijns,^  Schaumann,^  Fraser  and  Stanton,* 
Shiga  and  Kusama,'  and  Chamberlain  and  Vedder,^  on  fowls.  While 
these  investigators  differ  among  themselves  in  minor  particulars, 
they  are  all  agreed  that  Polyneuritis  galUnarum,  a  disease  of  fowls 
closeh'"  resembling  beriberi  in  man,  is  undoubtedly  produced  by  an 
exclusive  diet  of  overmilled  or  polished  rice,  and  that  this  diet 
operates  to  produce  the  disease  because  of  its  deficiency  in  some  sub- 
stance or  substances. 

We  must  also  mention  Braddon's  monumental  work.''  A  critical 
reading  of  Braddon's  book  is  believed  to  be  sufficient  to  convince  any 
one  that  beriberi  is  undoubtedly  caused  by  the  consumption  of 
poHshed  rice,  although  we  can  not  agree  with  that  author  in  his  con- 
clusion that  the  disease  is  a  toxemia.  We  must  recollect  that 
Takaki  ^  eradicated  beriberi  from  the  Japanese  Navy  by  a  simple 
change  in  the  ration,  and  that  the  disease  has  been  eradicated  from 
the  Philippine  Scouts  by  simple  changes  in  their  dietary.*  These 
native  troops,  numbering  5,000,  formerly  suffered  from  beriberi  to  the 
extent  of  6(X)  cases  annually,  whereas  at  present  the  disease  is  non- 
existent. This  wonderful  improvement  has  been  brought  about  by 
the  addition  of  a  legume  to  the  ration  and  the  substitution  of  under- 
milled  for  overmilled  rice.  The  same  beneficent  result  has  been 
obtained  in  all  Government  institutions  in  the  Philippines  hj  a  similar 
change  in  diet.^" 

But  more  important  is  the  human  experiment  of  Fraser  and  Stan- 
ton,* because  it  is  absolutely  conclusive.  These  investigators  took  300 
Javanese  laborers  occupying  new  and  sanitary  quarters  in  a  virgin 
jungle.  They  were  divided  into  two  parties  of  equal  numbers,  after 
excluding  the  existence  of  beriberi  by  an  examination  of  each  person. 
One  party  received  polished  rice  as  the  staple  article  of  diet  and  the 
other  party  parboiled  rice.  In  three  months  beriberi  appeared  in 
the  members  of  the  party  receiving  white  rice.  When  a  certain  num- 
ber of  cases  had  been  noted  polished  rice  was  discontinued,  and  there- 
after no  cases  occurred.  No  sign  of  the  disease  appeared  among  the 
party  receiving  parboiled  rice.  The  conditions  were  then  reversed. 
The  party  hitherto  on  parboiled  rice  were  given  white  rice  and,  after 
a  somewhat  longer  interval,  beriberi  broke  out  in  this  group  also. 
This  outbreak  ceased  on  discontinuing  the  issue  of  white  rice.  Again 
no  sign  of  the  disease  appeared  among  the  control  party  on  parboiled 
rice.  Place  infection  and  communicability  were  excluded  by  trans- 
ferring individuals  suffering  from  beriberi  from  one  group  to  the 
other. 

Such  an  experiment  should  be  conclusive,  but  many  tave  thought 
that  it  should  be  repeated  before  being  accepted  without  reservation. 
This  has  now  been  accomplished.  Strong  and  Crowell,  in  the  experi- 
ments just  reported  to  this  congress,  have  afforded  a  complete  con- 
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firmation  of  Fraser  and  Stanton's  experiment  by  producing  beriberi 
in  prisoners  in  Bilibid  by  feeding  them  a  diet  whose  staple  was  over- 
milled  or  polished  rice. 

We  are  therefore  now  in  a  position  to  state  that  beriberi  is  caused 
by  an  improper  diet,  usually  consisting  of  a  too  exclusive  ration  of 
overmilled  rice,  and  from  a  scientific  standpoint  it  should  be  a 
simple  matter  to  prevent  the  disease.  All  that  is  necessary  is  to  pre- 
scribe a  sufficiently  varied  diet  and  to  insist  on  the  consumption  of  an 
imdermilled  rice.  Unfortunately  the  problem  is  not  so  simple, 
because  this  is  a  recommendation  which  is  utterly  at  variance  with 
the  economic  and  sociologic  habits  of  entire  races.  It  is  useless  to 
prescribe  a  varied  diet  to  natives  who  are  so  poor  that  they  are  unable 
to  obtain  it.  There  are  a  few  natives  who  live  chiefly  upon  rice 
because  they  prefer  it  to  other  food,  but  in  all  oriental  countries  the 
majority  of  the  inhabitants  subsist  upon  rice  because  they  are  unable 
to  obtain  more  costly  food. 

Therefore  only  one  measure  will  prevent  beriberi,  and  that  is  the 
general  substitution  of  undermilled  for  highly  milled  or  polished  rice. 
This  may  be  readily  accomplished  in  jails,  hospitals,  and  other  gov- 
ernmental institutions  by  an  executive  order,  but  it  is  exceedingly 
difficult  to  mduce  the  people  as  a  whole  to  use  the  undermdled  rice. 
In  the  first  place,  many  of  them  have  been  accustomed  for  years  to 
consider  the  highly  milled  and  polished  rice  as  the  best  quality,  and 
generally  purchase  it  by  preference.  In  the  second  place,  even  if 
they  wished  to  purchase  undermilled  rice,  they  can  not  do  so  under 
present  conditions,  because  all  the  rice  mills  produce  highly  milled 
rice,  and  all  the  rice  that  is  imported  is  highly  milled  and  there  is 
very  little  undermilled  rice  on  the  market.  There  appear  to  be  only 
two  methods  of  attacking  this  sanitary  problem.  The  first  method 
is  to  educate  the  people  to  demand  the  undermilled  rice,  on  the 
supposition  that  when  the  demand  for  this  article  increases  sufficiently 
the  rice  mills  will  change  their  methods  of  milling  and  will  furnish 
the  people  the  undermilled  rice. 

In  accordance  with  this  plan,  which  has  been  highly  recommended, 
a  campaign  of  education  should  be  waged  by  the  health  officials,  to 
inform  the  people  of  the  danger  they  run  in  using  the  highly  milled 
rice. 

To  me  it  appears  that  any  such  educational  campaign  is  doomed  to 
failure  because  of  the  magnitude  of  the  undertaking  and  because 
those  who  propose  it  fail  to  take  into  consideration  the  inertia  and 
disinclination  of  oriental  peoples  to  change  their  habits.  Some 
conception  of  the  magnitude  of  the  undertaking  may  be  obtained  if 
we  imagine  a  similar  condition  in  the  United  States  or  Europe.  Let 
us  suppose,  for  instance,  that  some  serious  disease,  such  as  cancer, 
were  caused  by  eating  white  bread  and  that  it  could  be  entirely 
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prevented  by  eating  whole-wheat  bread.  How  long  would  it  take 
us  to  change  the  habits  of  the  entire  people  by  a  campaign  of  educa- 
tion and  induce  them  all  to  eat  whole-wheat  bread  ?  Europeans  and 
Americans  are  intelligent  and  are  not  constitutionally  opposed  to  a 
change  of  custom,  yet  it  must  be  admitted  that  it  wOuld  require 
years  to  ejQfect  such  a  change,  probabty  at  least  a  decade.  All  intelli- 
gent people  laiow  that  typhoid  is  a  disease  contracted  directly  from 
an  antecedent  case  of  the  same  disease,  and  yet  whole  cities  and 
communities  still  continue  to  use  diluted  sewage  for  their  drinking 
supply  from  streams  which  everyone  knows  are  grossly  contaminated. 
To  effect  such  a  radical  change  in  the  staple  food  of  an  oriental 
people  by  education  alone  would  require  a  century,  if,  indeed,  it 
could  be  accomplished  at  all.  And  in  the  meantime  they  would  still 
suffer  from  beriberi,  a  disease  that  is  clearly  preventable.  Such  a 
situation  is  intolerable. 

On  the  other  hand  is  the  possibility  of  enforcing  the  use  of  an 
undermilled  rice  by  placing  a  tax  on  overmilled  rice  which  would 
make  the  price  of  this  latter  prohibitive  for  the  poor  people.  This 
method  has  been  suggested  and  urged  by  Dr.  Victor  G.  Heiser, 
director  of  health  for  the  Philippine  Islands  ^^  After  considerable 
discussion  with  physicians,  lawyers,  legislators,  and  others  a  bill  was 
introduced  in  the  Philippine  Assembly  in  1911  imposing  a  tax  of  5 
centavos  (2i  cents  United  States  currency)  per  kilo  on  all  polished 
rice  sold,  whether  foreign  or  domestic.  The  legislature,  however, 
adjourned  before  the  matter  could  be  fully  considered.  The  same 
bill  was  reintroduced  the  following  year,  but  owing  to  the  fact  that 
the  islands  were  already  sufl'ering  from  a  serious  shortage  of  rice,  it 
was  deemed  madvisable  to  pass  the  bill  at  that  time. 

The  Far  Eastern  Association  of  Tropical  Medicine  met  in  Hong- 
kong in  January,  1912,  and  considered  this  proposition  very  fully. 
But  while  this  association  accepted  the  fact  that  beriberi  is  caused  by 
a  too  exclusive  diet  of  polished  rice,  it  refused  to  unequivocally  rec- 
ommend such  a  tax  on  this  rice  because  it  believed  that  such  action 
would  exceed  its  authority  and  because  it  doubted  the  expediency 
of  such  a  tax.^^  Xo  decisive  action  has  therefore  been  taken  on  this 
proposition  in  any  part  of  the  world,  and  meantime  the  prevalence 
of  beriberi  is  increasing  rather  than  diminishing,  because  the  use  of 
highly  milled  rice  is  becoming  more  extensive  year  by  year.  We 
may  expect  tliat  this  extension  of  the  disease  will  continue,  because 
as  European  civilization  progresses  in  the  Tropics  fewer  natives  will 
pound  their  own  rice,  and  more  of  them  will  take  their  rice  to  the 
mills,  or  will  be  employed  in  some  industrial  occupation.  These 
latter  being  paid  in  money  will  purchase  their  rice  in  the  open  market 
and  will  obtain  the  highly  milled  rice.     It  will  be  just  as  impossible 
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to  prevent  this  state  of  affairs  without  taking  sonie  decisive  action 
as  it  would  be  to  stoj)  the  progress  of  that  civilization  itself. 

Those  modern  nations  who  have  colonies  in  the  Tropics  justly  take 
pride  in  the  advances  thay  have  made  in  sanitation,  yet  here  is  one 
disease,  clearly  preventable,  which  is  even  more  prevalent  than  was 
formerly  the  case,  simply  because  these  Governments  have  not  yet 
been  aroused  to  action. 

Let  us  consider  the  arguments  for  and  against  the  solution  of  the 
difficulty  by  means  of  a  tax  such  as  has  been  proposed.  The  argu- 
ment for  such  a  tax  may  be  briefly  summed  up  as  follows :  Something 
must  be  done  to  meet  an  intolerable  sanitary  condition.  Only  two 
remedies  have  been  proposed,  namely,  the  gradual  education  of  the 
people  and  a  tax  on  ovennilled  rice,  and  the  former  remedy  has 
already  been  discarded  as  impracticable. 

The  objections  to  such  a  tax  are:  (1)  That  it  would  be  difficult  to 
enforce;  (2)  that  it  would  cause  native  discontent;  (3)  that  it  would 
derange  commerce. 

(1)  A  tax  on  JiigMy  milled  rice  would  he  difficult  to  enforce. — In  many 
countries  the  enforcement  of  such  a  tax  would  be  simplicity  itself. 
In  the  Philippine  Islands,  for  instance,  the  tax  could  be  collected  at 
each  rice  mill,  by  officers  of  the  internal  revenue  department  and 
would  be  no  more  difficult  of  collection  than  is  the  internal  revenue 
tax  on  spirits.  It  could  also  be  collected  on  all  imported  rice  by  the 
customs  officials  just  as  are  other  duties.  The  machinery  is  already 
in  existence  and  all  that  is  needed  is  the  law. 

But  this  is  not  the  case  with  all  countries.  Many  of  them,  for 
instance  the  British  colonies  that  enjoy  free  trade,  have  not  a  regular 
customs  service.  Yet  even  these  countries  impose  a  tax  on  imported 
liquors  and  tobacco,  and  have  officials  to  collect  this  tax.  These  same 
officials  could  also  collect  the  tax  on  rice.  One  inspector  for  each  of 
the  principal  ports  of  entry  would  suffice  to  collect  tliis  tax  and  this 
office  could  easily  be  created  by  the  same  law  that  imposed  the  tax. 
Moreover,  it  is  far  from  certain  that  it  would  be  necessary  or  desirable 
to  impose  an  import  tax.  So  far  as  I  am  aware,  practically  all 
nations  have  an  internal-revenue  tax  on  spirits. 

Now,  if  Indo  China,  which  is  one  of  the  chief  exporters  of  rice, 
should  pass  a  law  taxing  overmUled  rice  and  should  collect  this  tax 
by  its  officers  of  internal  revenue,  it  would  have  the  effect  of  increas- 
ing the  cost  of  all  the  highly  milled  rice  exported  through  Saigon  by 
the  amount  of  the  tax,  Tliis  highly  milled  rice  would  be  increased 
in  price  when  imported  into  a  British  colony  under  free-trade  laws, 
even  though  no  additional  tax  was  imposed  by  that  colony.  The 
essential  point  is  therefore  that  each  Government  should  impose  a 
tax  on  the  overmilled  rice  actually  produced  by  its  own  mills.  The 
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tax  on  imported  overmilled  rice  could  then  be  ignored.  The  ma- 
chinery for  the  imposition  of  this  tax  already  exists  in  practically 
every  civilized  commmiity  and  its  collection  would  be  comparatively 
easy. 

2.  Such  a  tax  would  provoke  native  discontent. — It  must  be  empha- 
sized that  in  order  to  effect  its  purpose  the  tax  must  be  sufficiently 
high  to  make  overmilled  rice  prohibitive  in  price  to  the  poor  people. 
If  this  is  effected  the  markets  will  bo  supplied  with  undermilled  rice, 
which  would  be  no  more  expensive  than  is  the  present  overmilled 
rice.  Indeed  it  is  to  be  hoped  that  the  undermilled  rice  would  be 
cheaper,  since  less  time  and  labor  are  expended  in  milling  this  rice. 
Any  discontent  that  would  be  produced  by  the  operation  of  this  law 
would  therefore  be  due  solely  to  the  fact  that  the  native  would  be 
compelled  to  subsist  on  undermilled  rice  instead  of  upon  highly 
milled  rice,  thus  effecting  a  mild  revolution  in  his  dietary  habits. 

That  a  certain  amount  of  discontent  might  be  produced  in  this  way 
may  be  admitted,  but  it  would  be  trivial  in  extent  and  only  temporary 
in  duration.  That  this  would  be  the  case  is  indicated  by  the  experi- 
ence in  the  Philippines  in  those  institutions  where  this  change  has 
already  been  effected.  When  undermilled  rice  was  first  supplied  to 
the  Philippine  scouts  (native  soldiers)  instead  of  the  highly  milled 
rice  to  which  they  were  accustomed,  complaints  were  numerous. 
Investigation  of  these  complaints,  however,  clearly  showed  that  the 
rice  supplied  under  the  new  contract  was  of  a  poorer  quality  than 
that  formerly  used  and  contained  a  large  quantity  of  dirt,  chaff, 
unhuUed  and  broken  grains.  This  difficulty  was  corrected,  and  an 
absolutely  first-class  quality  of  undermilled  rice  was  supplied,  and  the 
complaints  ceased.  This  undermilled  rice  has  now  been  used  by 
these  scouts  from  August,  1910,  until  the  present  time  and  appears 
to  give  excellent  satisfaction,  for  complaints  are  unknown. 

On  May  4,  1909,  the  Governor  General  of  the  Philippines  issued  an 
executive  order  forbidding  the  use  of  highly  milled  rice  in  any  public 
institution.  As  a  result  of  this  order,  undermilled  rice  was  furnished 
all  Government  hospitals,  jails,  lighthouses,  etc.  Complaints  also  fol- 
lowed this  innovation.     Dr.  Heiser,  the  director  of  health,  says: 

It  was  apparent  then  that  much  of  the  unpolii-hed  rice  that  was  issued  in  the  begin- 
ning was  not  very  clean  and  contained  many  husks.  This  gave  rise  to  much  complaint 
among  those  who  were  required  to  use  it.  It  was  frequently  alleged  that  the  husks 
tickled  the  throats  and  often  caused  gastritis.  On  investigation  no  reliable  evidence 
as  to  the  gastritis  could  be  obtained.  Commissary  officers,  prison  wardens,  and 
others  who  were  directly  charged  with  carrying  out  the  orders  to  use  unpolished  rice, 
were  constantly  besieged  with  complaints,  and  it  was  but  natural  that  they  should 
take  the  course  of  least  resistance  and  recommend  that  its  use  be  discontinued.  To 
add  to  the  difficulties  of  those  who  were  insisting  on  the  use  of  unpolLshed  rice,  the 
rumor  spread  that  unpolished  rice  when  stored  in  bulk  soon  spoiled,  thus  causing 
great  financial  loss.  Investigation  of  this  matter  showed  that  there  was  no  reason  to 
believe  that  unpolished  rice,  when  stored  under  the  same  conditions  as  polished  rice, 
spoiled  more  quickly. 
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Efforts  were  then  made  to  obtain  an  undermilled  rice  clean  and  free 
from  husks.  Such  a  rice  has  since  been  continuously  furnished  to 
governmental  institutions,  and  all  complaints  by  those  consuming  it 
have  ceased,  although  at  various  times  officials  still  claim  that  it  is 
difficult  to  obtain  such  a  rice.  In  short,  it  appears  quite  evident 
that  such  complaint  as  there  has  been  has  arisen,  not  because  the 
use  of  undermilled  rice  was  ordered,  but  because  it  was  of  a  poor 
quality. 

Objection  on  the  part  of  the  native  to  undermilled  rice  is  practi- 
cally certain  to  be  but  temporary,  because  an  undermilled  rice  is  a 
better  rice.  It  has  a  rich  nutty  flavor  that  is  lacking  in  overmilled 
rice  and  has  a  higher  food  value.  My  patients  for  whom  I  have 
procured  undermilled  rice  are  unanimous  in  asserting  that  they 
prefer  it  and  would  always  buy  that  kind  if  they  could  find  it  on  the 
market. 

3.  A  tax  on  highly  milled  rice  would  derange  commerce. — This  is  the 
most  serious  objection  to  be  met,  since  we  are  dealing  with  a  staple 
article  which  is  the  very  existence  of  many  countries.  It  is  believed 
that  such  a  tax  could  be  imposed  in  a  country  like  the  Philippines, 
which  imports  rice,  without  deranging  its  commerce  except  possibly 
during  the  years  when  there  is  a  general  shortage  of  rice  throughout 
the  Orient.  The  case  is,  however,  far  different  in  countries,  like 
Indo-China,  which  are  large  exporters  of  rice.  The  officials  of  such 
a  comitry  naturally  fear  that  if  they  should  impose  a  tax  on  over- 
milled  rice  they  would  lose  this  trade,  which  would  be  gained  by 
some  country  which  imposed  no  tax  or  a  smaller  tax.  It  is  exceed- 
ingly probable  that  this  is  exactly  what  would  follow  such  an  action, 
and  therefore  it  is  apparent  that  a  single  nation  will  hesitate  before 
taking  such  an  economic  risk.  What  then  remains  ?  Plainly  the 
only  solution  consists  in  an  international  action  by  which  all  rice- 
producing  countries  will  impose  this  tax  on  highly  milled  rice  at  the 
same  time.  If  such  international  action  were  taken,  it  is  certain 
that  commerce  would  not  be  deranged,  and  while  it  is  difficult  to 
secure  such  action  it  is  by  no  means  impossible.  The  opium  con- 
gress which  has  just  been  held  at  The  Hague  has  shown  that  it  is 
possible  to  secure  international  action  on  a  sanitary  problem.  There 
are  many  details  connected  with  the  passage  of  an  international  tax 
on  overmilled  rice.  These  include  the  effect  of  such  an  action  on 
the  millers  of  rice,  the  amount  of  the  tax  necessary  to  effect  the 
purpose  desired,  the  adoption  of  a  suitable  standard  for  overmilled 
and  undermilled  rice,  the  necessity  for  giving  due  warning  of  such 
action,  the  necessity  of  making  provision  to  exempt  from  the  tax 
rice  that  is  exported  to  Europe  and  the  United  States  where  beri- 
beri is  not  endemic,  and  many  other  subjects.  Unfortunately  these 
details  can  not  be  discussed  for  lack  of  time,  and  for  the  same  reason 
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the  entire  subject  is  most  briefly  presented.  To  recapitulate,  how- 
ever, we  have  shown  that  beriberi  is  most  prevalent  in  the  Orient 
and  that  it  is  caused  by  an  improper  dietar}^,  usually  one  consisting 
chiefly  of  overmilled  rice;  that  it  can  therefore  be  prevented  if  the 
use  of  undermUled  rice  can  be  made  universal.  It  has  been  suggested 
that  this  result  can  be  effected  by  a  tax  on  overmilled  rice,  but  that 
such  action  must  be  international. 

We  are  therefore  brought  to  our  conclusion,  which  is  an  appeal  to 
this  International  Congress  on  Hygiene  that  it  will  appoint  a  com- 
mittee to  investigate  this  most  important  subject  and  report  on  the 
advisability  and  practicability  of  such  international  action.  Some 
action  must  manifestly  be  taken  in  the  near  future  to  limit  this  pre- 
ventable disease.  It  can  not  be  taken  at  a  more  fitting  time  or  place 
than  the  present  international  congress,  and  the  adoption  of  a  remedy 
for  the  eradication  of  this  preventable  disease  will  cause  tliis  meeting 
to  be  remembered  as  a  landmark  in  the  history  of  preventive  medicine. 
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THE   ETIOLOGY   OF  BERIBERI. 

Richard  P.  Strong  and  B.  C.  Crowell. 

The  etiology  of  beriberi  is  a  problem  about  which  there  has  been 
very  extensive  and  prolonged  controversy.  The  theories  advanced 
in  regard  to  the  cause  of  the  disease  have  been  numerous  and  of  a 
widely  different  character.  Many  of  them  have  been  based  upon 
little  or  no  accurate  experimental  investigation.  Notwithstanding 
the  large  number  of  very  valuable  observations  that  have  been 
reported  in  the  literature  on  this  subject  during  the  past  few  years, 
at  the  present  time  there  is  no  theory  of  the  cause  of  beriberi 
that  has  been  entii^ely  accepted.  The  reason  for  this  becomes 
more  apparent  when  we  consider  the  recent  publications  upon  the 
subject.  While  very  extensive  feeding  experiments  by  numerous 
investigators  have  been  performed  upon  fowls,  regarding  the  pro- 
duction of  Polyneuritis  gallinarum  (Eijkman),  and  while  a  few  similar 
experiments  have  been  employed,  even  sometimes  successfully,  by 
several  investigators  in  relation  to  the  production  of  a  beriberilike 
disease  in  other  animals,  nevertheless  there  has  been,  regarding  the 
etiology  of  beriberi,  not  a  single  experiment  upoii  man  which,  from  a 
scientific  standpoint,  we  can  regard  in  any  way  as  a  crucial  test  of 
the  infectious  or  noninfectious  nature  of  the  disease,  with  the  excep- 
tion of  that  one  performed  by  Fraser  and  Stanton  ^  in  1909.  At 
the  close  of  their  publication  regarding  this  experiment,  these  authors 
state :  ,■ 

The  general  results  (of  these  experiments)  lend  support  to  the 
view  that  the  disease  beriberi,  as  it  occurs  in  this  peninsula  has,  if 
not  its  origin  in,  at  least  an  intimate  relationship  with,  the  consump- 
tion of  white  rice,  and  justify  further  research  along  these  lines. 

We  have  referred  to  the  fact  that  the  theories  regarding  the  etiology 
of  beriberi  have  been  numerous.  However,  it  is  not  our  intention 
to  consider  them  in  detail  here.  They  have  been  discussed  in  numer- 
ous textbooks,  and  among  other  authors,  particularly  by  Herzog  of 
this  laboratory,  in  1902,^  and  more  recently  by  Castellani  ^  and  by 
Schaumann.*  However,  we  wish  to  consider  briefly  the  question 
of  whether  beriberi  is  an  infectious  disease,  owing  its  origin  to  some 
living  specific  microorganism,  either  bacterial  or  protozoal  or  its 
toxin,  and  conveyed  directly  or  indirectly  from  man  to  man,  or 
whether  it  is  one  due  to  disturbances  in  metabolism  caused  by  an 
abnormal  diet.  Among  those  who  have  had  a  wide  experience  with 
beriberi  and  who  have  favored  the  theory  that  the  disease  is  an 
infectious  one,  and  not  one  due  to  deficient  or  scanty  nutrition  may 
be  mentioned  Manson,^  Scheube,^  Balz,^  Jeanselme,^  le  Dantec,^ 
Marchoux,^"  Daniels,"  Wright,'^  Castellani,i^  and  Shibayama,"  and 
the  arguments  which  some  of  these  writers  deduce  against  the  theory 
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of  a  dietetic  causation  are  very  convincing.  Castellani/^  writing  in 
1910,  after  a  consideration  of  Fraser  and  Stanton's  experiments, 
states : 

To  summarize  from  the  evidence,  it  appears  more  likely  that  a 
parasite  will  be  found  to  be  the  spreader  of  the  disease,  which  makes 
it  more  probable  that  the  actual  cause  will  be  found  to  be  a  proto- 
zoon  than  that  it  is  due  to  diet,  which,  however,  may  be  a  predis- 
posing cause,  especially  if  the  nutritive  value  of  the  food  is  low,  or 
the  proportions  wrong.  Shibayama^^  also  holds  a  somewhat  simi- 
lar view:  It  is  therefore  not  unreasonable  to  assume  that  the  micro- 
organisms of  beriberi  are  only  present  in  the  Orient  and,  given  a 
predisposmg  cause,  are  capable  of  causing  the  disease,  whereas  in 
the  West  beriberi  does  not  appear,  owing  to  the  absence  of  the 
infecting  organisms,  although  the  same  favorable  predisposing  cause 
may  be  present. 

While  Marchoux  *^  (also  writing  in  1910)  believes  that  a  diet  of 
white  rice  furnishes  in  the  intestine  a  favorable  culture  medium  for 
the  development  of  the. specific  organism  of  beriberi  and  that  the 
addition  of  rice  bran  to  the  diet  without  doubt  renders  the  condition 
in  the  intestine  unfavorable  for  the  development  of  this  organism. 

However,  none  of  these  authors  has  brought  forward  any  definite 
proof  that  beriberi  is  caused  by  a  specific  microorganism  and, 
although  numerous  other  investigators  have  described  either  vari- 
ous species  of  bacteria  or  of  protozoa  as  the  cause  of  the  disease,  yet 
to-day  not  one  of  these  claims  has  been  substantiated  from  a  scien- 
tific standpoint.  Obviously,  however,  the  fact  that  the  specific 
microorganism  for  the  disease  has  not  been  discovered  is  not  a  final 
argument  against  its  infectious  nature,  for  the  causative  organism  in 
many  diseases  of  an  undoubted  infectious  nature  has  been  sought  for 
as  diligently  and  in  a  manner  equally  as  unsuccessful  as  in  the  case  of 
beriberi.  The  result  of  the  experiments  of  de  Haan  and  Grijns  " 
failing  to  demonstrate  the  presence  of  antibodies  in  the  blood  serum 
or  various  organs  of  beriberi'  patients  or  of  fowls  suffering  with 
polyneuritis,  as  well  as  that  of  the  experiments  of  Shiga  and  Kus'ama  ^* 
who  failed  to  obtain  the  reaction  of  deflection  of  the  complement  in 
the  serum  of  beriberi  cases,  also  does  not  exclude  definitely  the  pos- 
sibility of  the  disease  being  an  infectious  one. 

However,  if  by  scientifically  controlled  and  accurate  experiments 
we  can  produce  the  disease  and  exclude  the  mfluence  of  a  living 
specific  microorganism,  the  infectious  theory  of  its  origin  can  be 
regarded  as  tenable  no  longer.  Recently,  few  investigators  ^^  have 
pursued  researches  relating  to  a  search  for  a  specific  organism  for 
beriberi,  but  on  the  other  hand  the  theory  that  the  disease  owes  its 
origin  to  disturbances  in  nutrition  has  been  widely  discussed.  How- 
ever, as  mentioned,  the  great  majority  of  these  recent  publications 
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relate  to  experiments  upon  the  production  of  Polyneuritis  gallinarum 
and  not  to  the  production  of  beriberi  in  man. 

In  regard  to  the  relation  of  Polyneuritis  gallinarum  to  beriberi,  it 
seems  ad,^"isable  to  consider  the  views  of  a  number  of  investigators 
upon  this  subject.  Shibayama  -"  cautions  against  regarding  poly- 
neuritis of  fowls  as  being  identical  with  human  beriberi,  and  Eijk- 
man'^  states:  Regarding  the  question  of  the  relationship  between 
Polyneuritis  gallinarum  and  beriberi,  I  have  always  expressed  myself 
very  reservedly,  I  have  not  claimed  their  identity  in  an  etiological 
sense,  but  I  also  could  not  absolutely  deny  tliis,  and  am  of  the  same 
opinion  at  the  present  time.  In  my  first  publication  (1889)  I  have 
mentioned,  besides  the  many  points  of  agreement  in  the  two,  also 
some  points  of  difference.  Schaumann  ^^  believes :  Not  that  both 
diseases  are  identical,  but  that  there  seem  to  exist  many  more  reasons 
for  assuming  that  both  are  intimately  related  to  each  other  than  to 
presume  the  contrary,  chiefly  by  taking  into  consideration  that  the 
same  cause  may  not  necessarily  have  the  same  results  in  different 
organisms. 

Shiga  and  Kusama  ^^  state  it  would  be  too  much  to  say  that  the 
polyneuritis  of  animals  and  beriberi  are  identical  without  further 
proof.  Many  prominent  authorities,  both  clinicians  and  patholo- 
gists, are  of  the  opinion  that  in  the  diagnosis  of  human  beriberi  two 
chief  S3rmptoms — namely,  the  sensory  and  motor  paralyses  of  the 
lower  legs  and  the  dilatation  and  hypertrophy  of  the  heart — must 
be  considered.-^  Eraser,  in  December,  1911,^^  states:  On  account  of 
the  prominence  given  the  experiments  on  animals  it  is  possible  to 
lose  sight  of  the  fact  that  we,  as  medical  men,  are  concerned  with 
the  etiology  of  a  disease  which  affects  men  and  is  known  as  beriberi. 
Experiments  on  fowls  have  proved  to  be  of  an  inestimable  value  in 
working  out  the  etiology  of  beriberi.  The  reaction  in  fowls  is  quite 
as  delicate  as  and  comparable  with  a  reaction  in  vitro;  but  there  is 
no  necessity  whatsoever  to  argue  for  or  against  the  identity  of  poly- 
neuritis in  fowls  and  beriberi  in  man. 

On  the  other  hand.  Chamberlain  and  Vedder  ^^  and  Tzuzki  ^' 
believe  that  Polyneuritis  gallinarum  and  beriberi  are  essentially  the 
same  disease.  Obviously,  however,  this  latter  view  seemed  hardly 
justifiable  until  confirmed  by  further  experiments  on  human  beings. 

We  believe  that  while  experiments  on  fowls  have  been  of  very 
great  benefit  in  elucidating  many  problems  relating  to  the  etiology 
and  cure  of  beriberi,  nevertheless,  without  similar  experiments  or 
observations  on  man,  the  results  obtained  with  the  former  would  not 
be  applicable  to  man.  The  experiments  on  fowls  have  certainly  in 
some  instances  furnished  a  justification  for  adopting  a  similar  method 
of  procedure  in  man  in  relation  to  the  study  and  cure  of  beriberi, 
and  in  this  respect  therein  perhaps  lies  their  greatest  value.     The 
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results  of  the  expeidments  on  other  animals,  including  monkeys 
(Eijkman,^*  Fraser  and  Stanton,-'  Schaumann,^"  Aron,  ^^  Shiga  and 
Kusama,"  Wright,^'  Durham,^^  and  others),  have  been  hitherto  too 
uncertain  to  warrant  our  drawing  definite  conclusions  from  them  in 
relation  to  beriberi  in  man.  Monkeys,  as  well  as  fowls,  sometimes 
suffer  with  polyneuritis  from  various  causes. 

Therefore,  before  we  could  arrive  at  a  definite  decision  as  to  the 
infectious  or  noninfectious  nature  of  the  disease  beriberi,  further 
observations  upon  man  in  relation  to  this  question  seemed  necessary 

In  the  year  1910,  a  short  time  after  our  experiments  were  com- 
menced, the  etiology  of  beriberi  was  still  to  such  an  extent  an  open 
question  that  the  Societe  de  Pathologic  exotique,  through  its  presi- 
dent, M.  Roux,  director  of  the  Pasteur  Institute,  appointed  a  com- 
mittee ^^  to  investigate  the  subject  and  to  collect  information  in  the 
countries  where  beriberi  existed. 

The  object  of  our  study  was  to  determine  definitely,  if  possible, 
whether  beriberi,  as  it  occurs  in  the  Philippine  Islands,  is  an  infec- 
tious disease  or  whether  it  is  one  which  has  its  origin  in  disturbances 
in  metabolism,  brought  about  by  the  prolonged  use  of  polished  rice 
as  a  staple  article  of  diet.  The  experiments  were  carried  out  in 
Bilibid  prison,  in  Manila,  in  which  institution  the  hygienic  condi- 
tions may  be  said  to  be  almost  ideal. 

Twenty-nine  prisoners,  all  under  sentence  of  death,  volunteered 
to  undergo  the  experiment.  They  were  divided  into  four  groups. 
Three  of  the  groups  were  then  placed  in  a  bartolina  or  small  inner 
prison,  on  one  side  of  the  main  prison  yard,  and  the  fourth  group  in 
another  bartolina,  situated  at  the  other  side  of  the  prison  yard. 
The  two  bartolinas  were  entirely  separated  from  one  another  by 
high  walls.  Each  bartolina  contained  a  cell  house,  comprising  five 
rooms  or  cells. 

Each  group  of  the  subjects  of  the  experiments  was  assigned  to 
one  of  these  rooms  of  the  cell  house  and  were  locked  up  in  it  at  night. 
In  the  morning  each  prison  cell  was  unlocked,  and  durmg  the  day 
all  the  subjects  of  the  experiments  in  one  bartolina  were  allowed 
to  mingle  freely  with  one  another,  except  at  meal  times.  During 
the  meal  time  the  different  groups  ate  in  separate  rooms  under  the 
observation  of  one  of  us  or  occasionally  under  the  observation  of  the 
American  guard,  so  that  it  was  quite  impossible  for  any  interchange 
of  food  between  the  different  groups  to  occur.  The  food  used  was 
weighed  for  each  meal  and  cooked  outside  of  the  i)rison  in  a  special 
kitchen,  by  a  special  cook,  in  a  cleanly  manner  and  under  very  care- 
ful supervision.  After  cooking  it  was  divided  into  equal  parts 
according  to  the  number  to  be  fed.  Each  man's  food  was  put  mto 
a  special  dinner  pail  marked  with  his  number  and  so  served  to  him. 
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At  the  close  of  the  meal  each  man  turned  in  his  pail  containing  the 

amount  of  food  uneaten,  and  a  record  of  the  amount  was  entered  in 

the  notes.     None  of  the  prisoners  was  allowed  to  retain  any  of  the 

uneaten  food.     The  rice  was  served  hot.     It  was  of  course  always 

freshly  cooked  for  each  meal,  as  were  all  the  articles  of  the  diet. 

The  conditions  of  the  isolation  of  the  men,  as  is  obvious,  were  such 

as  to  preclude  the  possibility  of  any  other  food  reaching  them  in 

any  way  or  at  any  time.     Groups  I,  II,  and  III  were  confined  in 

bartolina  A  and  group  IV  in  bartolina  B.     The  meals  served  were 

as  follows : 

Table  I. — Diets  employed. 


Article. 


Quantity. 


Breakfast 

Dinner: 

Group  I. . 

Group  II. 
Group  III 
Group  IV , 
Group  V . 

Supper: 

Group  I. . , 

Group  II.. 
Group  III. 

Group  IV. 


Bread. . . 
Coffee... 
Sugar... 

Rice 

Bacon... 

Rice 

Onions. . 

Lard 

Rice 

Bananas 
Sugar... 

Rice 

Bread. . . 
Bacon... 

Rice 

Bread. . . 
Starch.. 
Sugar . . . 
Lard 

Rice 

Onions. . 

Lard 

Rice 

Bacon... 

Rice 

Bananas 
Sugar . . . 
Bread. . . 

Rice 

Starch.. 
Sugar . . . 
Lard 


Grams. 

100 

1500 

15 

300 

50 

300 

100 

15 

300 

100 

25 

200 

150 

30 

100 

150 

50 

25 

20 

350 

150 

20 

300 

.50 

300 

150 

75 

200 

100 

50 

2.5 

20 


1  Cubic  centimeters. 

It  soon  became  evident  that  it  was  impossible  to  serve  dinner 
No.  V  and  supper  No.  IV  in  an  acceptable  form  to  the  subjects  of 
the  experiment,  and  therefore  these  were  eliminated.  The  other 
diets  were  alternated. 

On  the  nmety-seventh  day  of  the  experiment  with  Groups  I,  II, 
and  III,  and  on  the  eighty-first  day  with  Group  IV,  100  grams  of 
potatoes  and  30  grams  of  dried  codfish  were  added  to  the  diet,  and 
these  articles  were  served,  at  intervals,  with  300  grams  of  rice  in 
rotation  with  the  other  meals.  Table  II  gives  the  percentage  of 
phosphorus  pentoxide  and  of  the  nitrogen  in  the  articles  of  diet 
employed  throughout  the  experiment. 
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Table  II. — Composition  of  foods  used  in  the  experiment. 


Kind  of  food. 


PsOs 


Bacon 

Onions 

Codfish  (dried) 

White  rice  (la  bianco) 

Red  rice  (Pinawa) 

Starch 

Bici^  polishings  (Daric 

Suiiar 

Potatoes 

Alcoholic  extract  of  rice  polishings 


ercent. 

Per  cent. 

0.21 

0.7 

.7 

1.8 

2.9 

10.58 

.37 

1.25 

.69 

1.16 

Trace. 

.18 

4.47 

1.8 

Trace. 

2.11 

.2:5 

.31 

.025 

.365 

NATURE  OF  THE  RICE  EMPLOYED. 

All  the  subjects  of  the  experiment  received  exactly  the  same  diet 
except  in  regard  to  the  kind  of  rice.  As  the  experiment  was  origi- 
nally planned  it  was  proposed  to  feed  three  groups,  as  follows : 

I.  Wliite  rice  +  rice  pohshings. 

II.  White  rice  +  alcohohc  extract  of  rice  pohshings. 

III.  White  rice  alone. 

However,  after  a  few  days  it  was  found  impossible  to  persuade  any 
of  the  individuals  to  eat  further  the  rice  mixed  with  the  poHsliings  or 
to  prepare  the  pohshings  so  that  they  would  be  eaten.  Although  they 
were  not  informed  what  they  were  being  served  to  eat,  they  detected 
at  once  that  the  pohshings  were  mixed  with  the  rice.  They  were  per- 
suaded to  eat  some  of  it  for  a  few  days;  then  they  persistently  refused 
to  partake  of  it,  even  though  they  began  to  suffer  from  marked  hun- 
ger, insisting  that  it  caused  gastric  disturbances  and  soreness  in  the 
pharynx.  The  pohshings  were,  of  course,  uncooked  and  were  mixed 
with  the  rice  after  it  was  cooked  in  order  that  there  might  be  no 
opportunity  for  the  criticism  that  the  protective  substances  in  the 
pohshings  had  been  destroyed  by  heat.  As  there  was  no  object  in 
continuing  the  experiment  if  the  members  of  this  group  (No.  1)  did 
not  eat  the  rice,  ^ve  placed  them  upon  red  (pinawa)  rice.^® 

The  white  polished  rice  employed  throughout  our  experiments  was 
specially  milled  and  pohshed  for  us  by  Messrs.  Smith,  Bell  &  Co.,  of 
Manila,  at  their  new  mills,  and  the  samples  contained  0.37  per  cent  of 
phosphorus  pentoxide.  The  rice  pohshings  employed  at  first  mixed 
with  the  rice  and  also  for  the  purpose  of  making  the  alcoholic  extract 
that  was  used  throughout  the  experiment  were  also  especially  pre- 
pared by  tliis  firm  and  were  free  from  grain  weevils.  The  commer- 
cial pohshings  for  sale  in  the  markets  always  contain  weevils  in  great 
abundance,  and  it  is  very  difficult  or  impossible  to  separate  them  from 
the  pohshings. 

PREPARATION    OF   THE    EXTRACT    OFRICE    POLISHINGS    EMPLOYED. 

The  extract  of  the  pohshings  was  prepared  by  Mr.  Hocson,  of  the 
physiological  laboratory  of  the  Pliilippine  College  of  Medicine  and 
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Surgery,  to  whom  we  wish  to  express  our  thanks.  The  extract  was 
always  freshly  prepared  every  third  day  and  used  before  any  deteri- 
oration could  have  occurred.  The  method  of  preparation  employed, 
which  was  essentially  that  of  Chamberlain  and  Vedder,"  was  as  fol- 
lows: 

Five  kilograms  of  rice  pohsliings  (darac)  were  extracted  with  14,000 
cubic  centimeters  of  95  per  cent  alcohol  by  three  successive  macera- 
tions of  24  hours  each,  using  for  the  first  day  6,000  cubic  centimeters 
and  for  the  second  and  third  4,000  cubic  centimeters.  After  each  day 
of  maceration  the  liquid  was  strained,  pressed,  filtered,  and  the  fil- 
trate transferred  to  a  porcelain  dish.  To  faciHtate  the  evaporation 
of  the  alcohol,  of  wliich  there  was  a  large  amount  present,  a  portion 
of  the  alcohol  was  evaporated  more  rapidly  by  means  of  an  electric 
fan  and  the  fat  separated  from  the  extract.  The  extract  was  then 
concentrated  to  125  cubic  centimeters  in  vacuum  at  60°  C,  and  the 
residue  obtained  was  made  up  in  volume  to  625  cubic  centimeters 
with  distilled  water. 

The  experiments  were  continued  for  as  long  a  period  as  was  prac- 
ticable. When  a  prisoner  insisted  upon  being  returned  to  the  regular 
prison  ration  or  his  condition  became  such  that  a  change  of  diet  seemed 
advisable  the  experiment  was  discontinued.  All  of  the  prisoners  were 
healthy  at  the  time  of  the  beginning  of  the  experiment  and  had  been 
under  observation  for  some  weeks.  None  of  them  gave  a  history  of 
having  suffered  with  beriberi  previously. 

Table  III. — Showing  nature  of  the  rice  received  by  the  different  groups. 


Kind  of  rice  and  days  served. 


Period 

under 

treatment. 


No.  4 

Nos.  1,  2,  3,  5,  and  6. 


Nos.  7  and  8... 
Nos.  9  and  11 . . 
Nos.  10  and  12. 


No. 14 

Nos.  13, 15,  16, 17,  and  18. 


Nos.  25  and  26 

Nos.  19,  20,  21,  22,  23,  and  24. 

Nos.  27  and  28 

No.  29 


Group  I. 

White  rice+rice  polishings  for  13  days,  followed  by  wliite 

rice + extract  of  rice  polishings  for  84  days. 
White  rice+rice  polishings  for  13  days,  followed  by  white 

rice+extract  of  rice  polishings  for  95  days. 

Group  II. 

White  rice  for  97  days,  followed  by  red  rice  for  20  days 

White  rice  for  97  days 

White  rice  for  108  days 


Group  III. 

White  rice+rice  polishings  for  17  days,  followed  by  red  rice 

for  80  days. 
White  rice+rice  polishings  for  17  days,  followed  by  red  rice 

for  100  days. 


Group  IV. 


White  rice  for  81  days . 
White  rice  for  92  days. 
White  rice  for  82  days. 
White  rice  for  75  days. 


97  days. 
108  days. 

117  days. 

97  days. 
117  days. 

101  days.o 


a  For  about  the  first  13  days  Group  I  were  fed  white  rice  mixed  with  the  rice  poUshings,  as  we  had  not 
sufQcient  extract  on  hand  to  begin  the  experiment  with  this  group;  and  Group  III  for  tlie  first  17  days 
were  fed  white  rice  mixed  with  rice  polishings,  red  rice  being  then  substituted  for  the  reason  already 
stated,  that  the  prisoners  could  not  eat  the  rice  polishings. 
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SUilMARY    OF    THE    RESULTS    OF    THE    EXPERIMENTS. 

If  we  now  compare  the  results  of  the  experiments  in  the  different 
groups,  it  may  be  seen  from  the  tables  that  in  Group  I,  where  the 
diet  consisted  largely  of  white  rice  together  with  extract  of  rice 
polishings,  four  of  the  sLx  individuals  comprising  the  group  developed 
no  symptoms  of  beriberi  during  the  time  of  the  experiment.  One, 
No.  1,  developed  rather  marked  early  symptoms  of  beriberi,  and  one, 
No.  3,  developed  some  of  the  early  symptoms  of  this  disease.  The 
symptoms  of  these  cases  did  not  improve  until  the  monotony  of  the 
diet  was  varied  by  the  addition  of  dried  codfish  and  potatoes.  Nos. 
4  and  6  of  this  group  suffered  merely  from  erosions  about  the  corners 
of  the  mouth  during  the  experiment.  It  seems  advisable  to  con- 
sider briefly  the  symptoms  in  the  cases  wliich  suggested  the  diagnosis 
of  beriberi.  In  case  No.  1  the  loss  of  weight  was  constant  throughout 
the  course  of  the  experiment  until  the  diet  was  changed,  the  individual 
losing  in  all  17.5  pounds  in  weight.  From  the  time  that  fish  and 
potatoes  were  added  to  the  diet  he  began  to  gain  slightly  hi  weight 
and  the  unfavorable  symptoms  to  improve.  The  striking  symptoms 
suggestive  of  beriberi  in  tliis  case  were  the  slight  increase  of  knee 
jerks  noticed  first  on  the  eighty-first  day  of  the  experiment,  pain  in 
the  abdomen,  the  huskiness  and  almost  complete  loss  of  the  voice, 
the  development  of  tachycardia,  epigastric  pulsation,  slight  edema 
of  the  legs,  and  tenderness  of  the  calves.  These  symptoms  cer- 
tainly were  suggestive  of  beriberi.  Wliile  it  is  an  acknowledged  fact 
that  all  cases  of  beriberi  do  not  show  loss  of  knee  jerks,  and  that 
usually,  if  perhaps  not  always,  this  symptom  is  a  late  one  in  the 
course  of  the  disease;  nevertheless  in  an  exepriment  of  this  nature 
a  definite  diagnosis  of  beriberi  was  not  made  unless  the  loss  of  knee 
jerks  had  occurred  in  conjunction  with  the  appearance  of  other  S3mip- 
toms  of  this  disease.  It  obviously  is  also  impossible  to  state  whether, 
had  the  diet  been  continued  for  a  longer  period  of  time  in  this  indi- 
vidual, more  definite  symptoms  of  beriberi  would  have  developed, 
but  his  condition  and  the  progression  of  the  symptoms  certainly  sug- 
gested such  a  course.  In  any  case,  a  condition  simulating  beriberi 
was  produced  in  this  individual.  In  case  No.  3  the  patient  lost 
almost  continuously  in  weight  up  to  the  eighty-fourth  day  of  the 
experiment,  10  pounds  in  all.  The  only  symptoms  of  beriberi  which 
were  noted  were  development  of  abdominal  pain,  visible  epigastric 
pulsation,  pain  and  tenderness  in  the  calves  of  the  legs,  and  huskiness 
of  the  voice.  These  symptoms  improved  upon  the  addition  of  dried 
codfish  and  potatoes  to  the  diet,  but  the  patient  did  not  gain  ui 
weight  untU  placed  upon  the  regular  prison  ration.  The  dried  codfish, 
as  may  be  seen  from  Table  II,  contained  2.9  per  cent  phosphorus 
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pentoxide,  but  the  potatoes  only  0.25  per  cent,  which  is  less  than  the 
amount  present  in  the  white  polished  rice  (0.37  per  cent)  employed  in 
the  experiments.  The  loss  of  weight  in  the  subjects  comprising  this 
group,  during  the  experiment,  may  be  seen  from  the  table  of  Group  I. 

Group  I. — Fed  white  polished  rice  +  Alcoholic  extract  of  rice  polishings. 

Case  No.  1  <^ Lost  17.  5  pounds. 

Case  No.  2 Lost    6.  5  pounds. 

Case  No.  3« Lost  10     pounds. 

Case  No.  4 Lost    4.  6  pounds. 

Case  No.  5 Lost   4.  5  pounds,  then  gained  6.  5  pounds. 

Case  No.  6 Lost    9.  5  pounds. 

In  none  of  the  other  cases  of  this  group  was  the  loss  of  weight  so 
marked  as  in  case  No.  1,  though  case  Xo.  6,  in  which  no  symptoms  of 
beriberi  developed,  lost  practically  as  much  (9.5  pounds)  as  did 
case  Xo.  3. 

In  Groups  II  and  IV,  the  diet  consisted  largely  of  white  rice.  In 
Group  II,  4  of  the  6  individuals  comprising  the  experiment  developed 
beriberi  (X"os.  8,  9,  10,  11),  and  2  (Xos.  7  and  12)  developed  early 
symptoms  of  the  disease,  while  in  Group  IV,  4  of  the  11  (Xos.  20,  26, 
25,  29)  developed  beriberi,  2  (Xos.  19  and  22)  developed  early  symp- 
toms of  the  disease,  1  (Xo.  21)  doubtful  symptoms,  and  4  (Nos.  23, 
24,  27,  28)  showed  no  symptoms  of  beriberi  throughout  the  experi- 
ment. 

It  is  also  ad\dsable  to  examine  into  the  symptoms  of  beriberi  which 
developed  in  the  individuals  comprising  these  groups.  In  case  Xo.  8 
of  Group  II  the  most  striking  s3'mptoms  were  the  edema  of  the  legs 
and  tenderness  of  the  calf  muscles,  loss  of  knee  jerks,  and  change  in 
the  position  of  the  apex  beat  of  the  heart.  In  case  Xo.  9  epigastric 
pain  and  pulsation,  marked  dj^spnea,  paresthesia  and  hvpesthesia  of 
areas  of  the  skin,  and  hyperesthesia  of  the  muscles  of  the  calves, 
together  vnth  loss  of  knee  jerks.  In  case  Xo.  10  the  prominent  symp- 
toms were  cardiac  disturbances,  hyperesthesia  of  the  calf  muscles, 
and  loss  of  knee  jerks,  while  in  Xo.  11  paresthesia,  hyperesthesia  of 
the  calf  muscles,  cardiac  disturbances,  loss  of  knee  jerks,  and  devel- 
opment of  foot  drop  occurred.  In  Xo.  7  the  most  striking  symptoms 
suggesting  the  development  of  beriberi  were  anesthesia  and  pares- 
thesia of  areas  of  the  skin,  hyperesthesia  of  the  calf  muscles,  and 
cardiac  disturbances.  The  laiee  jerks  were  absent  before  the  experi- 
ment commenced  and  remained  so.  In  Xo.  12  cardiac  disturbances, 
pain  and  tenderness  of  the  calf  muscles,  and  edema  of  the  legs  oc- 
curred. 

a  Developed  symptoms  of  beriberi. 
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The  loss  of  weight  in  the  subjects  coraprismg  this  group  during 
the  experiment  was  as  shown  in  the  table  of  Group  II: 

Group  II. — Fed  white  (polished)  rice. 

Loss  in  pounds. 

Case  No.  7 13.5 

Case  No.  8  a 10.  0 

Case  No.  9  a 13.  5 

Case  No.  10  a 6.  0 

Case  No.  11  « 8. 0 

Case  No.  12 7.  5 

In  considering  the  cases  of  Group  IV,  we  find  that  in  case  No.  20 
the  most  striking  symptoms  of  beriberi,  which  developed  during  the 
couree  of  the  experiment,  were  cardiac  disturbances,  pain  and  tender- 
ness in  the  calf  muscles,  and  loss  of  knee  jerks.  In  case  No.  26  there 
occurred  hyperesthesia  of  the  skin  over  the  fingers  and  toes,  loss  of 
power  of  the  grip  of  the  hands,  loss  of  knee  jerks,  and  unsteadiness 
when  standing  with  the  eyes  closed.  In  No.  25  the  striking  symp- 
toms were  weakness  of  the  legs  and  tenderness  in  the  calf  muscles, 
and  slight  edema  of  the  legs,  while  in  No,  29  marked  edema  of  the 
legs  and  face,  epigastric  pain,  loss  of  knee  jerks,  cardiac  disturbances, 
and  collapse  were  the  prominent  symptoms.  Death  occurred  on  the 
seventy-eighth  day  of  the  experiment.  In  case  No.  19  the  suggestive 
symptoms  were  pain  in  the  legs  and  arms,  the  feebleness  of  the  grip 
of  the  hands,  paresthesia  and  slight  tenderness  of  the  calves,  and 
slight  edema  over  the  tibiae,  while  in  No.  22  there  was  marked  edema 
of  the  legs  and  moderate  tenderness  of  the  calf  muscles.  In  No.  21 
slight  cardiac  disturbances,  edema  of  the  legs,  and  hyperesthesia 
of  the  muscles  of  the  calves  were  present.  The  loss  of  weight  in  the 
subjects  of  this  group  during  the  course  of  the  experiment  may  be 
seen  from  the  table  of  Group  IV: 

Group  IV. — Fed  white  (polished)  rice. 

Case  No.  19  b Lost   3     pounds,  then  gained  5  pounds. 

Case  No.  20  o Lost    6     pounds. 

Case  No.  21 Lost  15     pounds,  then  gained  8  pounds. 

Case  No.  26  o Lost  16.  5  pounds. 

Case  No.  25  a Lost   8     pounds. 

Case  No.  22  & Lost    1.  5  pounds. 

Case  No.  23 Lost    5      pounds,  then  gained  5.5  pounds. 

Case  No.  24 Lost    6.  5  pounds. 

Case,  No.  27 Lost  10      pounds,  then  gained  3  pounds. 

Case  No.  28 Lost    6      pounds,  then  gained  3.5  pounds. 

Case  No.  29  « Lost  nothing. 

In  Group  III,  where  the  diet  consisted  largely  of  red  rice,  only  1 
(No.  13)  of  the  6  developed  rather  marked  symptoms  of  beriberi, 

a  Developed  beriberi. 

b  Developed  symptoms  of  beriberi. 

c  Developed  beriberi  and  died  of  the  disease. 
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while  1  (No.  18)  developed  only  slight  cardiac  symptoms.  In  Nos. 
14,  15,  16,  and  17  no  symptoms  at  all  of  the  disease  developed.  In 
No.  13  the  most  striking  symptoms  suggestive  of  beriberi  were  pain 
and  tenderness  in  the  epigastrium,  paresthesia,  epigastric  pulsation, 
cardiac  disturbances  and  dyspnea,  and  marked  diminution  and  almost 
disappearance  of  the  knee  jerks,  so  that  it  was  very  difficult  or  impos- 
sible at  times  to  elicit  them.  The  condition  of  this  individual,  at  the 
time  that  his  diet  was  changed,  certainly  led  one  to  believe  that 
had  the  diet  been  persisted  with,  a  well-marked  case  of  beriberi 
would  have  developed.  In  No.  18  epigastric  pulsation  and  slight 
cardiac  disturbances  appeared,  but  these  symptoms  did  not  persist. 
In  No.  15  erosions  at  the  edges  of  the  lips  and  conjunctivitis  devel- 
oped, and  in  No.  17  catarrhal  conjunctivitis  also  occurred.  The 
loss  of  weight  in  the  subjects  of  this  group  during  the  experiment 
was  as  follows : 

Group  III. — Fed  red  rice. 

Case  No.  13  « Lost  15     pounds. 

Case  No.  14 Lost    9.  5  pounds. 

Case  No.  15 Lost  11.  5  pounds. 

Case  No.  16 ,. Lost    5.  5  pounds,  then  gained  4.5  pounds. 

Case  No.  17 Lost    8      pounds,  then  gained  4.5  pounds. 

Case  No.  18  a Lost    5.  5  pounds. 

From  an  examination  of  the  tables  showing  the  loss  of  weight  in  the 
patients  in  the  four  groups,  it  is  seen  that  in  some  instances  the  loss 
of  weight  in  those  individuals  who  developed  beriberi  was  marked — 
for  example.  No.  8  (10  pounds).  No.  9  (13.5  pounds),  and  No.  26  (16.5 
pounds).  In  other  cases,  Nos.  10,  20,  and  25,  it  was  slight,  6,  6,  and  8, 
respectively,  while  in  the  most  acute  case.  No.  29,  there  was  no  loss 
of  weight  at  the  end  of  61  days,  after  which  date  no  record  of  the 
weight  was  kept. 

Cases  Nos.  1  and  3  of  Group  I  lost  more  in  weight  than  any  other 
members  of  the  group,  namely,  17.5  and  10  pounds,  respectively,  and 
were  the  only  members  of  the  group  that  developed  symptoms  sug- 
gestive of  beriberi.  No.  1  developed  much  more  marked  symptoms 
than  No.  3.  However,  case  No.  6  of  the  same  group  lost  9.5  pounds 
and  developed  no  symptoms  of  the  disease.  Case  No.  13  of  Group  III 
also  lost  15  pounds  in  weight,  more  than  any  other  member  of  the 
group,  and  was  the  only  one  of  the  group  to  develop  striking  symp- 
toms of  beriberi.  But  case  No.  7  of  Group  II  developed  no  symptoms 
of  beriberi  and  lost  13.5  pounds,  and  case  No.  21  of  Group  IV  lost  15 
pounds  in  the  earlier  part  of  the  experiment  and  also  developed  no 
symptoms  of  the  disease.  Apparently,  therefore,  the  development 
of  the  symptoms  of  beriberi  did  not  necessarily  occur  in  at  least  all  of 
these  cases  on  account  of  the  loss  of  weight,  though  it  is  certainly 
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suggestive  in  cases  No.  1  of  Group  I  and  No.  13  of  Group  III  that 
there  might  be  some  connection  between  the  loss  of  weight  and  the 
development  of  the  symptoms.  We  find  no  record  in  the  literature  as 
to  whether  during  the  incubation  period  of  beriberi  there  is  frequently 
or  usually  a  loss  in  weight.  All  of  our  cases  which  developed  beriberi 
showed  a  preliminary  loss  of  weight,  varying  from  6  to  1G.5  pounds, 
with  the  exception  of  one  case.  In  this  one,  death  occurred  from 
cardiac  paralysis  on  the  seventy-eighth  day,  and  there  was  no  loss 
in  weight  up  to  the  sixty-first  day,  but  rather  marked  edema  of  the 
face  and  legs. 

In  none  of  the  cases  was  the  complete  picture  of  beriberi  obtained, 
except  in  those  in  which  white  polished  rice  formed  the  sta])le  article 
of  diet,  but  in  one  case  fed  upon  red  rice  the  diagnosis  of  beriberi  was 
almost  defuiite.  Indeed,  we  believe  that  had  this  case  been  encoun- 
tered otherwise  than  in  the  course  of  this  experiment  the  diagnosis 
of  beriberi  would  have  been  fully  justified. 

The  occurrence  of  marked  symptoms  of  beriberi  in  case  No.  1  and 
early  symptoms  of  the  disease  in  No.  3,  both  fed  upon  white  rice 
together  with  the  alcoholic  extract  of  rice  polishings,  requires  some 
comment. 

The  membei-s  of  this  group  were  given  daily  40  cubic  centimeters 
of  the  unheated  alcoholic  extract  mixed  with  the  rice  after  it  was 
cooked;  that  is,  they  were  given  the  amount  of  extract  obtained  from 
320  grams  of  rice  polishings  or  from  the  polishings  obtained  from 
approximately  3.2  kilograms  of  red  rice.  Even  this  amount,  how- 
ever, did  not  prevent  some  of  the  symptoms  of  beriberi  from  develop- 
ing in  two  of  the  cases  of  this  group.  The  result  of  the  experiment 
with  this  group  therefore  suggests  that,  whatever  may  be  the  results 
obtained  with  this  extract  in  preventing  polyneuritis  in  fowds  and  in 
curing  this  condition  after  it  has  developed,  for  the  prevention  of 
beriberi  in  adult  cases  of  beriberi  the  use  of  the  protective  substance 
in  a  more  concentrated  form  if  it  can  be  obtained  would  appear 
desirable. 

For  the  treatment  of  certain  fulminating  cases  some  other  sub- 
stances, such,  for  example,  as  the  mongo  bean,  Phaseolus  j^adiatus 
Linn,  (katjang  idjo),  or  yeast,  are  evidently  far  superior  and  much 
easier  and  cheaper  to  obtain. 

However,  Chamberlain  and  Vedder  ^^  have  shown  that  it  is  possible 
to  cure  infants  suffering  with  beriberi  by  means  of  this  extract,  and 
where  the  age  of  the  child  is  such  as  to  preclude  the  addition  of  the 
necessary  nutritious  articles  to  the  diet  or  where  milk  is  unobtain- 
able, it  would  a})pear  from  their  experiments  that  its  use  was  advan- 
tageous. 

Recently  Tsuzuki  ^^  has  claimed  for  a  substance,  which  he  calls 
"  antiberiberin "  and  which  consists  of  a  concentrated  alcoholic  and 
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ethereal  extract  of  lice  bran,  marked  therapeutic  properties  for  the 
cure  of  human  beriberi.  The  strength  of  the  extract  employed  and 
the  details  of  the  experiments  are  not  published.  Nevertheless,  our 
•  experiment  with  Group  I  shows  that  some  substance  present  in  the 
rice  polishings  evidently  has  an  effect  in  preventing  the  development 
of  beriberi  in  adult  men,  since  four  of  the  six  subjects  of  the  group 
developed  no  symptoms  of  the  disease.  It  also  shows  that  the  sub- 
stance which  seems  necessary  to  prevent  the  symptoms  from  appear- 
ing is  not  contained  in  any  large  amount  in  this  extract. 

Our  opinion  in  this  respect  in  regard  to  the  alcoholic  extract, 
formed  from  the  results  of  our  experiments,  is  in  accord  \vith  that  of 
Cooper  and  Funk,^°  who  state  that  "polishings  appear  to  contain 
only  a  very  small  amount  of  the  active  substance,"  and  of  Funk,*^  who 
believes  "the  substance  is  only  present  in  amounts  probably  not 
more  than  0.1  gram  per  kilogram  of  rice."  Schaumann  "  claims  that 
only  0.5  gram  of  the  active  substance  which  plays  only  a  mediating 
part  in  the  metabolism  is  present  in  the  rice  bran,  and  Simpson  " 
states  that  extracts  prepared  by  complicated  methods  can  prolong 
the  life  of  the  animals,  but  do  not  restore  them  fully  to  health.  In 
his  experiments  birds  gained  twice  as  much  in  weight  in  three  days' 
treatment  with  yeast  as  in  three  weeks'  treatment  with  large  doses 
of  the  extract  which  Chamberlain  and  Vedder  employed  in  their 
experiments. 

Evidently  symptoms  of  beriberi  may  also  sometimes  occur  in  indi- 
viduals (for  example,  Case  No.  13)  whose  staple  article  of  diet  is  red 
rice,  when  the  diet  is  a  very  monotonous  one,  comprising  but  few 
articles,  and  is  continued  for  long  periods  of  time,  and  the  appetite 
of  the  subject  partaking  of  it  becomes  poor  and  he  loses  continually 
in  weight."  The  influence  of  work  and  exercise  may  also  be  a  factor 
in  such  instances  in  preserving  the  appetite.  None  of  the  subjects 
in  our  experiments  did  any  work  or  took  practically  any  exercise. 
However,  the  diet  in  which  red  rice  formed  the  staple  article  was 
obviously  the  most  favorable  one.  The  diet,  which  consisted  largely 
of  extract  of  rice  polishmgs  mixed  with  the  white  rice,  was  the 
next  most  favorable,  while  that  one  in  which  white  rice  formed  the 
staple  article  of  diet  was  the  least  favorable  of  all.  It  is  evident  from 
our  experiments  that  beriberi  may  be  produced  by  the  prolonged  con- 
sumption of  a  diet  in  which  white  rice  constitutes  the  staple  article 
of  diet.  Of  the  17  individuals  fed  upon  such  a  diet,  8  developed  beri- 
beri, and  the  stage  of  the  disease  was  well  advanced  before  the  close 
of  the  experiment.  All  of  these  cases  had  distinct  loss  of  the  knee 
jerk,  in  addition  to  other  well-marked  symptoms  of  the  disease. 
Symptoms  of  the  disease  appeared  in  some  cases  in  from  61  to  75 
days  from  the  commencement  of  the  diet,  and  the  diagnosis  was  def- 
inite and  the  knee  jerks  gone  in  one  case  as  early  as  the  sixty-third 
66692— VOL  5,  PT  2—1.3 25 


692     SECTiox  VIII :  military,  naval,  and  tropical  hygiene. 

day  of  the  diet.     In  another  case  the  knee  jerks  disappeared  by  the 
one  hundred  and  fifth  day  of  diet. 

In  Frascr  and  Stanton's  experiments  no  case  of  beriberi  occurrq^d 
in  less  than  87  days,  and  the  majority  of  the  cases  occurred  at  a  con- 
siderable later  period,  in  from  120  to  160  da3'^s.  However,  the  indi- 
viduals in  their  experiments  were  engaged  in  hard  labor  in  the  open 
country.  From. their  experiments  and  our  own  it  would  appear  that 
the  incubation  period  of  beriberi  is  not  less  than  60  days.  Undoubt- 
edly the  incubation  period  varies  with  the  character  of  the  diet.  n: 
None  of  the  individuals  in  our  experiments  developed  symptoms  sug-  11 
gesting  scurvy. 

CONCLUSIONS. 

It  is  evident  that  among  the  individuals  comprising  our  experi- 
ment beriberi  was  produced  only  by  means  of  the  diet,  and  that  the 
disease  has  therefore  a  true  dietetic  causation.  It  is  further  evident 
from  our  exporiments  that  beriberi  develops  owing  to  the  absence  of 
some  substance  or  substances  in  the  diet  necessary  for  the  normal 
physiological  processes  of  the  body.  Without  the  supply  of  such 
substances  in  the  food,  beriberi  results.  Such  a  substance  or  such 
substances  are  evidently  present  in  red  rice  and  in  rice  polishings, 
and  also  in  small  amount  in  the  alcoholic  extract  of  rice  polish- 
ings, and  when  these  articles  are  added  to  what  would  appear  to  be 
an  otherwise  physiologically  proper  diet  they  usually  prevent  the 
development  of  the  symptoms  of  the  disease.  In  some  instances, 
however,  even  when  these  substances  are  constituents  of  the  diet, 
when  the  diet  is  without  variation  and  composed  of  very  few  articles, 
and  the  individual  suffers  from  loss  of  appetite  and  the  assimilative 
functions  appear  to  be  poor  and  he  loses  markedly  in  weight,  symp- 
toms of  beriberi  may  develop.  However,  such  symptoms  may  be 
dispersed  by  causing  a  variation  in  the  diet  by  the  addition  of  other 
nutritious  substances. 

Whether  the  degenerations  of  the  j^eripheral  nerves  in  beriberi 
result  directly  from  the  lack  of  the  nutritious  substances,  or  whether 
these  substances  are  to  be  regarded  as  activators  or  as  catalyzers, 
producing  the  synthesis  of  certain  othor  nutritive  bodies,  or  whether 
they  represent  antibodies  which  neutralize  the  injurious  influence 
upon  the  nervous  tissues  of  other  metabolic  substances,  is  not  clear. 
But  the  preventive  substance  or  substances  against  human  beriberi, 
in  whatever  way  they  act,  are  evidently  present  *m  such  very  small 
amounts  in  the  alcoholic  extract  of  rice  polishings  as  to  suggest  that 
they  are  not  identical  with  the  nutritive  substances  and  that  the 
nutritive  substances  are  not  ingested  as  such  in  this  extract;  and, 
further,  that  if  the  lesions  of  beriberi  are  actually  formed  as  the 
resjilt  of  the  lack  of  some  nutrient  substance  this  substance  appar- 
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ently  either  must  be  formed  synthetically  within  the  body  or  be 
present* as  such  in  other  articles  of  the  diet  ingested  by  the  individuals 
undergoing  our  experiments. 

It  is  also  evident  from  our  experiments  that  the  disease  is  cer- 
tainly not  an  infectious  one  in  the  sense  in  which  we  usually  employ 
this  term.  The  rigid  isolation  of  the  prisoners  undergoing  the  test 
would  seem  to  exclude  the  possibility  of  the  introduction  of  an  infec- 
tious agent  through  any  other  individual  or  by  the  introduction  of 
any  article  from  the  outside.  And  although  the  individuals  of 
Groups  I;  II,  and  III  all  mingled  freely  together,  there  was  no 
tendency  of  the  disease  to  spread  in  Groups  I  and  III. 

It  is  also  noteworthy  that  the  cases  of  beriberi  developed  under 
most  favorable  hygienic  conditions  with  exception  in  regard  to 
diet.  It  is  not  probable  that  the  infection  could  have  been  intro- 
duced with  the  food,  since  this  was  all  freshly  cooked,  and  at  a 
temperature  at  which  only  a  spore-bearing  organism  would  survive. 
The  food  was  also  eaten  a  very  short  time  after  being  cooked.  More- 
over, if  the  infection  had  been  iutroduced  with  the  food  the  inci- 
dence of  the  disease  should  have  been  the  same  in  all  of  the  groups, 
which  it  was  not.  No  fermentation  of  the  rice  employed  occurred 
either  before  or  after  it  was  cooked,  so  that  it  would  appear  that 
the  action  of  such  bacteria  as  have  been  described  by  Kohlbriigge  *^ 
and  by  Breaudat*^  could  be  excluded.  It  has  been  suggested  that 
a  diet  of  white  rice  predisposes  to  the  disease,  since  it  furnishes  a 
better  medium  for  the  development  of  the  specific  organism  which 
resides  in  the  intestine  of  the  host,  and  that  the  red  rice  or  extract 
of  polishings  forms  a  preventive  for  the  development  of  such  a 
specific  organism.  There  is  no  definite  evidence  of  such  an  hj'poth- 
esis,  and,  moreover,  the  results  obtained  in  our  experiment  would 
argue  against  it,  since  in  two  instances,  at  least  (Nos.  1  and  13), 
distinct  symptoms  of  beriberi  were  present  in  individuals  who  had 
received  these  substances  in  the  diet.  Also,  it  can  not  be  claimed 
with  reason  that  the  resistance  of  the  individuals  having  been  lowered 
by  weakness  and  loss  of  weight  the  specific  organism  residing  in 
the  intestine  of  the  individual  was  able  to  increase  and  multiply 
and  produce  the  disease;  for  in  several  instances  where  the  loss 
of  weight  of  the  individuals  was  marked  and  their  general  condi- 
tion poor,  as  was  manifested  by  the  occurrence  of  erosions  about 
the  corners  of  the  mouth,  sore  mouth  and  tongue,  and  conjuctivitis, 
no  symptoms  of  beriberi  developed. 

Indeed,  from  our  experiments  there  is  no  evidence  of  any  nature 
which  suggests  that  beriberi  is  an  infectious  disease,  and  on  the 
contrary  the  evidence  is  definite  that  beriberi  [in  the  PhUippine 
Islands]  is  due  to  the  prolonged  consumption  of  a  diet  which  lacks 
certain  substances  necessar)'  for  the  normal  physiological  needs  of 
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the  human  body.  That  the  disease  encountered  was  true  beriberi 
was  confirmed  definitely  by  the  lesions  observed  in  the  pathological 
study  of  case  29.  In  this  case  both  the  gross  lesions  encountered 
at  necropsy,  together  with  the  degenerations  in  the  nerves  observed 
in  the  histological  examination,  fully  verified  the  clinical  diagnosis 
of  beriberi. 

As  to  the  definite  chemical  nature  of  the  substance  or  substances 
m  the  food  whose  presence  prevents  the  development  of  beriberi 
further  investigations  are  necessary,  but  from  a  practical  stand- 
point, as  we  are  cognizant  of  the  etiology  of  the  disease,  its  cure 
and  prevention  is  a  simple  problem.  For  the  prevention  and  cure 
of  beriberi  in  man  all  that  is  necessary  is  that  he  shall  be  supplied 
with  a  liberal  and  nutritious  diet  suitable  to  the  physiological  needs 
of  the  body.  The  recent  researches  of  Schaumann,"  of  Chamberlain, 
Vedder,  and  Wilhams/^  of  Funk,**  of  Axel  Hoist,**  and  of  Simpson  ^<* 
have  thrown  much  light  upon  the  question  of  the  nature  of  the  pro- 
tective substance  in  the  diet.  Nevertheless,  the  opinions  are  not  yet 
in  accord  in  regard  to  its  exact  chemical  nature  which  still  appears  to 
be  unknown. 

Fraser  and  Stanton  ^'  have  repeatedly  called  attention  to  the  fact 
that  the  phosphorus  content  of  the  rice  serves  as  an  indication  of  the 
extent  to  which  the  rice  has  been  polished  and  have  suggested  that  any 
rice  which  contains  0.4  per  cent  of  phosphorus  pentoxide  or  more 
might  be  regarded  as  safe  for  a  staple  article  of  diet  in  preventing  in 
fowls  polyneuritus,  and  hence  of  beriberi  in  man.  They  state:  None 
of  the  rices  connected  wdth  outbreaks  of  beriberi  yielded  more  than 
0.26  per  cent  of  phosphorus  pentoxide.  The  rices  substituted  for 
these  and  which  were  effective  in  preventing  the  continuance  of  the 
outbreaks  yielded  not  less  than  0.4  per  cent  of  that  substance.  More 
recently  Ileiser  ^^  advocates  for  the  prevention  of  beriberi  the  passage 
of  a  law  placing  a  tax  upon  rice  which  contains  less  than  0.4  per  cent 
phosphorus  pentoxide,  such  rice  being  regarded  legall}^  as  a  polished 
rice;  and  no  tax  on  rice  which  contains  0.4  per  cent  or  more  of  phos- 
phorus pentoxide,  such  rice  being  regarded  legally  as  an  unpolislied 
rice. 

Although  it  seems  quite  definite  that  a  rice  containing  this  amount 
of  phosphorus  will  prevent  tlie  appearance  of  polyneuritis  in  fowls, 
nevertheless,  from  our  experiments  it  is  evident  tliat  beriberi  in  man 
may  be  produced  by  rice  containing  0..37  per  cent  of  phosphorus 
pentoxide  when  it  forms  the  staple  article  of  a  little  varied  diet. 
Therefore  the  question  arises  as  to  whether  the  margin  of  safety  is 
sufficient  between  such  a  rice  and  that  containing  only  0.4  per  cent 
of  this  substance.  Suice  it  has  been  generally  admitted  that  the 
higher  the  phosphorus  content  of  rice  the  loss  is  the  liability  of  that 
rice  to  produce  beriberi,  and  since  Fraser  and  Stanton  found,  as  an 
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average  result  of  all  their  examinations,  that  unpolished  rice  con- 
tained 0.54  per  cent  of  phosphorus  pentoxide,  and  Aron  ^^  found  that 
unpolished  rice  in  the  Philippine  Islands  contains  0.557  per  cent 
phosphorus  pentoxide,  and  freshly  husked  rice  there  0.455  per  cent, 
before  legislation  is  enacted  it  would  seem  to  be  advisable  to  consider 
carefully  the  question  of  the  amount  of  phosphorus  pentoxide  which 
a  rice  should  legally  be  required  to  contain  in  order  for  it  to  be  regarded 
as  an  unpolished  rice  and  to  be  exempt  from  taxation. 

'  Studies  from  Institute  for  Medical  Research,  Federated  Malay  States  (1909),  No. 
10;  Lancet  (1909),  1,  451. 
2  This  journal  (1906),  1,  709. 
^  Castellani  and  Chalmers,  Manual  of  Tropical  Medicine.     London  (1910),  888. 

*  Arch  f.  Schiffs-u.  Trop.-Hyg.     (1910),  14,  Beiheft  S. 

*  Tropical  diseases,  London  (1907),  367;  Allbutt's  System  of  Medicine  (1907),  2  Pt. 
II,  619. 

**  Die  Krankheiten  der  warmen  Lander.    Jena  (1903),  265. 
'  Mense's  Handbuch  der  Tropenkrankheiten  (1905),  146. 

*  Le  b^rib^ri.     Paris  (1907),  1;  Bull.  Soc.  path,  exotique  (1910),  3,  8. 
8  Ibid.     Bull.  Soc.  path,  exotique  1910,  63,  118,  122. 

'« Ibid.     116. 

"  Studies  from  Institute  for  Medical  Research.  Federated  Malay  States  (1906), 
4,  No.  8,  Pt.  I,  91. 

12  Ibid.     (1902),  2,  No.  2,  58. 

'2  Loc.  cit. 

'*  This  journal.  Sec.  B  (1910),  5,  123. 

'^  Castellani  and  Chalmers,  Manual  of  Tropical  Medicine,  London  (1910),  884. 

'*  Loc.  cit. 

'®  Loc.  sit. 

1'  Genees.  Tyds.  v.  Ned.  Ind.  (1909),  49. 

18  Arch.  f.  Schiffs-  u.  Trop.-  Hyg.  (1911),  15,  Beiheft,  3,  7. 

1^  See  Breaudat  (Bull.  Soc.  path,  exotique  (1910),  3,  13,  65, 123,  128,  317);  le  Dantec 
(Ibid.,  62,  118,  122);  Mathis  and  Leger  (Ibid.,  352);  and  Kohlbrugge  (K.  Akademie 
van  Wetenschappen  te  Amsterdam  (1911),  904). 

2°  Loc.  cit. 

21  Arch.  f.  Schiffs-  u.  Trop.-Hyg.  (1911),  15,  702. 

22  Trans.  Soc.  Trop.  Med.  and  Hyg.  (1911),  5,  89. 

23  Arch.  f.  Schiffs-u.  Trop.  Hyg.  (1911),  15,  Beiheft,  3,  11. 

2*  As  Shiga  only  found  dilatation  of  the  heart  in  one  monkej',  his  subsequent  con- 
clusions seem  hardly  justified. 

25  Trans.  Soc.  Trop.  Med.  and  Hyg.  (1911),  5,  81. 

2»  This  journal,  sec.  B.  (1911),  6,  395. 

2'  Bull.  soc.  path,  exotique  (1911),  4,  588. 

28  Virchow's  Arch.  (1897),  148,  523. . 

28  Studies  from  Institute  for  Medical  Research,  Federated  Malay  States  (1911), 
No.  12,  28. 

3"  Arch.  f.  Schiffs-u.  Trop.  Hyg.  (1910),  15,  Beiheft,  8,  220. 

31  This  journal,  sec.  B.  (1910),  5,  95. 

32  Arch.  f.  Schiffs-u.  Trop.  Hyg.  (1911),  15,  Beiheft,  3,  13. 

33  Studies  from  Institute  for  Medical  Research,  Federated  Malay  States  (1902), 
2,  No.  2,  63. 

3*  Journ.  Hyg.  (1904),  4,  129. 

35  This  committee  was  composed  of  M  M.  Breaudat,  Le  Dantec,  Jeanselme,  Ker- 
morgant,  Marchoux  Pottevin,  and  its  report  did  not  reach  us  until  after  our  experi- 
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ments  were  commenced.  The  important  researches  which  have  been  performed  by 
A'arioufi  investigators  upon  the  subject  are  recorded  in  this  excellent  report  and  the 
dietetic  origin  of  tlie  disease  indorsed.  See  Bull.  Soc.  path,  exotique,  1911  (Nov. 
and  Dec),  4,  575,  656. 

^Throughout  this  article  the  term  "  white  rice"  will  be  used  to  indicate  the 
highly  polished  rice  and  the  term  "red  rice"  the  unpolished  rice. 

37  This  journal,  sec.  B  (1911).  6,  254;  (1912),  7,  40. 

3«  Bull.  Manila  Med.  Soc,  February  (1912). 

39  Arch.  f.  Schiffe-  u.  Trop.-Hyg.  (1912),  16.     Beihefc  4,  207. 

*»  Lancet  (1911),  2,  1266. 

"  Journ.  Physiol.  (1911),  43,  1400. 

*-  Arch.  f.  Schiffe-  u.  Trop.-Hyg.  (1912),  16,  357. 

«  Trans.  Soc.  Trop.  Med.  and  Hyg.  (1911),  5,  87. 

**  Obviously  the  food  comprising  our  diets  was  not  subjected  to  steaming  or  to 
prolonged  high  temperature  in  cooking  as  is  frequently  the  case  with  tinned  articles 
of  food. 

*5  Loc  cit. 

«  Arch,  f .  Schiffs-u,  Trop.-Hyg.  (1912),  16,  28.  This  article  also  gives  the  references 
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*7  This  journal,  sec.  B.  (1912),  7,  39.  This  article  also  gives  the  references  to  the 
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ZUR   DIFFERENTIALDIAGNOSE    DER   BLUTMIKROFILARIEN. 

Prof.  Dr.  F.  Fulleborn,  Hamburg. 

Bekanntlich  ist  nach  Manson  einer  der  Hauptiinterschiede  zwischen 
Mikrojilaria  njctuma  und  diwna  die  verschiedene,  fiir  beide  Arten 
tj^ische  Lagerung  iin  Ausstrichpraparat.  Dies  Kriterium  ist  aber 
insofern  nicht  ganz  zuverlassig,  als  bei  dem  langsamen  Trocknen  in 
der  feuchten  Nachtluft  der  Tropen  die  Mikrofilarien  vom  Baiicrofti- 
typus  ganz  so  gelagert  sein  konnen  wie  eine  Diurna.  Ein  gutes, 
neues  Unterscheidungsmerkmal  sclieint  mir  die  Lage  des  letzten, 
mit  starker  Hamatoxylinfarbimg  darstellbaren  Kernes  am  Schwanz- 
ende  zu  sein:  bei  Diurna  liegt  er  fast  an  der  aussersten  Schwanz- 
spitze,  bei  Nocturna  in  circa  95  Prozeiit  der  Gesamtlange  des  Wunnes. 

Das  beste  Unterscheidimgsmerkmal  bildet  jedoch  die  von  mir  in 
die  Filarienuntersuchung  eingefiilirte  und  von  Rodenwaldt  weiter 
ausgebildete  Vitalfarbung,  wozu  Azur  II  am  geeignetsten  ist.  Fiir 
rein  diagnostische  Zwecke  brauchbar  ist  auch  die  Verwendung  gwohn- 
licher  Trockenausstriche,  die  mit  Azur  II  iiberfarbt  und  dann 
differenziert  werden.  Sehr  gute  Bilder  erhalt  man  nach  der  letzt- 
genannten  Methode,  wenn  statt  der  gewohnlichen  Trockenausstriche 
nach  liooss  in  heissem  Akoliol  fixierte  Feuchtausstriche  verwendet 
werden. 
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Die  in  Bezug  auf  Gestait  iind  Lage  der  Exkretionszellen  und  der 
Rodenwaldt'schen  [Genital-Zellen  zwischen  Mikrofilaria  nocturne  und 
diurna  bestehenden  TJnterschiede  konnten  in  alien  Hauptpunkteu 
bestatigt  werden,  niir  mochte  ich  die  von  Rodenwaldt  als  Genital- 
porus  angesprochene  Oeffnung  entsprechend  der  Looss'schen  Auf- 
fassung  fill"  den  Analporus  halten. 

Durch  die  Vitalfarbung  konnte  auch  der  sichere  Nacliweis  erbracht 
werden,  dass  Mikrofilaria  diurna  und  Mikrofilaria  loa  absolut  iden- 
tLsch  sind. 

Die  genaueren  Einzelheiten  der  Mikrofilarienanatomie  konnen 
nicht  ohne  zahlreiche  Abbildungen  wiedergegeben  werden. 


SUNLIGHT. 

Paul  0.  Freer  ^  and  H.  D.  Gibbs. 

Five  years  ago,  tbe  study  of  the  effect  of  tropical  suidight  was 
commenced  in  this  laboratory  by  the  investigation  of  certain  chemical 
reactions  which  are  catelized  by  light.  The  causes  of  the  coloration 
of  phenol  and  aniline  were  first  studied  and  the  reaction  products 
isolated.  Since  prior  attempts  in  this  direction  in  other  parts  of  the 
world  had  proved  to  be  a  failure,  we  naturally  surmised  that  the 
reactions  were  more  rapid  in  the  Tropics,  producing  products  in 
sufficient  quantities  to  facihtate  their  identification,  a  conclusion, 
which,  at  this  time,  we  do  not  feel  was  entirely  justified.  By  means 
of  a  chemical  photometer,  comparisons  of  hght  intensities  m  various 
localities,  in  and  out  of  the  Tropics,  showed  that  on  clear  days 
tho  rates  of  reaction  were  practically  uniform  in  all  of  the  places 
investigated.  The  work  was  then  extended  to  the  study  of  the 
effects  of  the  sun's  rays  upon  experimental  animals  and  upon  human 
beiags.  A  statement  of  the  results  obtained  in  all  of  these  phases  of 
the  work  is  given  in  this  paper. 

The  influence  of  smilight  in  the  Tropics  has  been  the  subject  of 
extended  discussion  for  many  years  and  the  intensity  of  insolation  has 
generally  been  considered  to  be  the  dominating  factor.  In  con- 
sidering the  question  of  what  may  be  regarded  as  a  tropical  climate, 
we  are  too  apt  to  be  influenced  by  preconceived  opinions,  and  to  lose 
sight  of  the  fact  that  there  is  as  much  difference  between  tropical 
climates  as  between  those  in  the  Temperate  Zone.  It  can  readily  be 
understood  that  a  place  recognized  to  be  within  the  Tropics,  may, 
by  reason  of  its  proximity  to  the  sea,  its  altitude,  its  relation  to 
mountain  chains  and  other  natural  siu-roundings,  have  a  climate  so 
modified  that  the  actual  sunlight  may  have  less  influence  than  in 
localities  which  are  situated  upon  the  borders  of,  or  even  well  within, 
the  Temperate  Zone. 
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The  races  native  to  the  Tropics,  where  the  ubsence  of  a  pronounced 
winter  is  favorable  to  the  rich  development  of  microscopical  life,  have 
no  knowledge  of  bacteriology  and  pathology  which  would  enable 
them  to  understand  protective  measures  to  avoid  infectious  and  other 
diseases,  and  as  a  rule  they  do  not  have  access  to  the  complete  food 
supplies  of  persons  in  temperate  zones.  As  a  consequence,  many  of 
the  ill  effects  which  are  attributed  to  sunlight,  may,  in  realitj^,  be  due 
to  entirely  different  causes.  The  subject  under  discussion  is  so 
complex  and  is  influenced  by  so  many  factors,  that  at  the  present  time, 
general  conclusions,  excepting  in  so  far  as  they  are  born  out  by 
experimental  evidence,  are  premature. 

1.    A  STUDY  OF  CERTAIN  CUEMICAL  REACTIONS  CATALYZED  BY  SUNLIGHT. 

It  has  long  been  known  that  some  benzene  derivatives,  such  as 
most  phenols  and  amino  compounds,  undergo  changes  m  the  light 
•with  the  formatioji  of  colored  compounds.  In  the  case  of  phenols 
one  of  us  has  shown  that  the  formation  of  the  colored  compounds 
is  due  to  oxidation  which,  in  every  case  examined,  results  in  the 
production  of  quinones.  While  decompositions  and  condensations 
set  in,  the  first  and  most  important  colored  compound  formed  is  a 
quinonc.  In  the  sunlight,  the  reactions  involved  depend  only  upon 
the  presence  of  oxygen,  and  the  mechanism  of  the  reactions  can  be 
explained  by  the  presence  of  the  labile  hydrogen  atom.  The  activity 
of  the  various  phenoles  can  be  predicted  by  the  presence  of  enol-keto 
tautomers,  which  Baly  -  and  his  coworkers  have  shown  can  be 
determined  from  the  study  of  the  absorption  spectra  of  the  com- 
pounds in  solution.  This  tautomeric  condition  is  recognized  through 
the  formation  of  an  absorption  band  which  lies  in  the  ultra  violet 
region  of  the  spectrum.  When  the  enol-keto  tautomers  are  in  the 
pure  state,  this  band  disappears,  and  its  presence  is  characteristic  of 
the  coexistence  of  the  tautomers  in  dynamic  equilibrium.  The 
tautomeric  process  occurring  in  acetylacetone  and  analogous  aliphatic 
compounds  causes  a  band  similar  to  that  produced  by  aromatic 
compounds,  and  in  the  same  region  of  the  spectrum. 

The  fixation  of  the  labile  hydrogen  atom,  precluding  the  formation 
of  enol-keto  tautomers,  and  in  some  cases  the  fixation  of  the  hydrogen 
atom  para  to  the  hydroxyl  group  cause  changes  in  the  behavior  of  the 
absorption  band  and  chemically  increases  the  stability  of  the  mole- 
cule. ^Vniline  and  methyl  aniline  give  absorption  spectra,  which 
indicate  the  existence  of  the  labile  hydrogen  atom. 

In  the  presence  of  moisture  and  oxygen,  the  sunlight  oxidation 
may  be  attributed  to  hydrogen  peroxide,  for  this  oxidizing  agent  is 
formed  by  the  action  of  sunlight  upon  water  and  oxygen,^  and  it  has 
been  found  that  in  the  dark,  hydrogen  peroxide  and  other  oxidizing 
agents  will  j^roduce  the  same  result  as  those  obtained  in  the  sunlight. 
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In  the  consideration  of  a  structure  of  the  benzene  ring,  the  behavior 
in  the  sunlight  of  this  class  of  compounds,  containing  the  so-called 
labile  hydrogen  atom,  is  very  suggestive. 

It  is  possible  that  the  reactions  hereafter  described  do  sometimes 
proceed  at  a  more  rapid  rate  in  Manila  than  in  higher  latitudes; 
even  if  this  is  true,  no  reliable  evidence  is  thus  introduced  that  the 
sunlight  is  more  active  in  the  Tropics,  for  the  temperature  ol  the  solu- 
tions exposed  to  the  sunlight  often  rises  to  approximately  50°,  and 
all  of  these  reactions  have  high  temperature  coefficients. 

Phenol.* — This  compound  colors  very  rapidly  m  the  sunlight  in 
presence  of  oxygen.  The  principal  compound  formed  is  quinone,  and 
the  presence  of  the  brilliant  red  condensation  product,  phenoquinone. 
is  highly  probable.  The  crystals  do  not  color  so  long  as  moisture  and 
liquid  phenol  are  absent,  and,  it  seems,  that  the  crystals  are  the  enol 
form,  while  the  liquid  contains  both  enol  and  keto  tautomers.  Ani- 
sole  undergoes  no  change  in  the  sunlight. 

The  cresols.— The  three  cresols  all  color  in  the  sunlight,  the  meta 
most  rapidly  and  the  ortho  and  para  compounds  much  more  slowly. 
The  methyl  ether  of  para  cresol  remains  colorless. 

The  hydroxy  benzoic  acids  and  their  esters. — The  meta  compounds 
color  most  rapidly,  the  otho  next,  and  the  para  not  at  all.  The  esters 
color  more  rapidly  than  the  free  acids.  The  presence  of  oxygen  is 
necessary  and  the  cause  of  the  coloration  is  oxidation.  The  oxida- 
tion of  the  meta  and  ortho  hydroxy  benzoic  acids  should  produce  the 
same  compound  as  that  formed  from  gentisic  acid,  namely,  the  para 
quinone  of  benzoic  acid.  This  compound  has  been  studied,  and, 
while  it  has  not  been  isolated  in  sufficient  quantities  for  purification 
and  analysis,  there  is  every  indication  that  it  does  not  of  necessity 
break  down,  giving  off  carbon  dioxide  as  has  been  stated.^ 

Quinol  carhoxylic  acid  (Gentisic  acid). — The  esters  of  this  acid  color 
more  rapidly  in  the  presence  of  oxygen  and  sunlight  than  any  of  the 
other  compounds  studied.  The  free  acid  is  also  rapidly  effected. 
The  oxidation  of  the  ester  is  easily  effected  in  the  cold  by  hydrogen 
peroxide,  very  dilute  solutions  of  potassium  dichromate,  and  potas- 
sium persulphate  acidified  with  dilute  sulphuric  acid  and  other  oxi- 
dizing agents.  Potassium  persulphate  with  dilute  sulphuric  acid 
seems  to  produce  the  best  results,  although  it  is  very  difficult  in  all 
cases  to  carry  the  reaction  to  completion  without  at  the  same  time 
causing    decomposition.      No   evidence    of   decomposition   to    para 

NOH 


quinnone  has  been  detected  in  the  cold.     The  oxime  J   jCOO.CgHg, 

AoH 

described  by  Jeanrenaud^,  has  not  been  prepared  but  the  monooxime 
CeH3:0,:N0H,  .COO.CoHs  has  been  prepared  by  D.  S.  Pratt,  by  the 
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oxidation  of  the  ester  with  hydrogen  peroxide  in  the  presence  of 
hydroxylamine-hydrochloride.^ 

Aniline.^ — Pure  aniline  colors  vary  rapidly  in  the  sunlight.  In 
presence  of  oxygen,  the  colored  compounds,  azobenzene,  2,  S-dianilin- 
equinone,  dianilinequinonoanil,  and  azopheninc  have  been  isolated. 

All  of  these  are  soluble  in  aniline,  producing  red  solutions.  In  the 
absence  of  oxygen,  i.  e.,  in  the  presence  of  indifferent  gases  such  as 
hydrogen  and  nitrogen,  or  in  vacuo,  the  coloration  is  also  very  rapid 
and  the  principal  products  are  azophenine,  benzine,  and  ammonia. 

Methylaniline  and  dwiethylamUne. — Methyl  aniline  also  colors 
rapidly  in  the  sunlight  and  methylamine  has  been  identified  as  one 
of  the  reaction  products.  Dimethylaniline  colors  much  more  slowly. 
Since  no  especial  methods  were  employed  to  purify  this  compound, 
it  is  possible  that  the  slight  coloration  observed  after  sixty  days' 
exposure  may  be  due  to  impurities. 

Methyl  alcohol. — Ciamician  ^and  Silber*  have  .found  that  ethyl 
alcohol  and  quinone  react  in  the  sunlight  forming  acetaidehyde  and 
quinol.  Methyl  alcohol  ^^  and  quinone  produce  formaldehyde  and 
quinol.  Methyl  alcohol  in  presence  of  oxygen  and  sunlight  or  hydro- 
gen peroxide  in  the  dark  is  oxidized  to  formaldehyde. 

COMPARISON   OF   SUNLIGHT   INTENSITIES. 

The  actual  number  of  hours  of  insolation  per  year  on  the  earth's 
surface,  where  the  sky  is  always  clear,  is  greatest  at  the  equator  and 
diminishes  toward  the  Poles,  the  ratio  between  latitudes  0°  and  45° 
being  1.83  to  1.34,  although  in  the  longer  days  in  the  Temperate 
Zone,  the  sunshine  reaching  the  earth  when  the  sun  is  near  sunrise  or 
sunset,  is  only  a  small  proportion  of  that  at  midday.  In  the  Tropics 
we  have  greater  absorption  and  radiation  by  the  earth's  surface, 
factors  which  naturally  vary  with  different  regions  according  to  the 
hours  and  intensity  of  msolation  and  the  coloi  of  the  surface  exposed, 
being  least  with  the  green  surfaces  of  vegetation.'^ 

In  the  higher  latitudes,  the  hours  of  insolation  during  the  short 
days  are  so  few  and  during  the  night  the  hours  of  radiation  so  many, 
that  the  surface  of  the  earth  steadily  cools  at  certain  times  of  the  year, 
making  one  of  the  factors  wliich  causes  a  winter  season.  Many 
instruments  have  been  devised  to  measure  the  sunlight  intensity  and, 
while  many  are  useful,  all  fall  short  of  accomplishing  the  desired 
result.  The  invohed  regions  of  the  spectrum  are  too  extensive  and 
are  subject  to  too  great  relative  variations  to  permit  of  grouping  as  a 
whole  for  purposes  of  comparison. 

The  Angstrom  pyrheliometer  which  records  the  total  normal  inso- 
lation in  heat  units  is  probably  the  most  successful  device  for  a  gen- 
eral comparison,  but,  in  the  ultra-violet,  its  sensitiveness  is  much 
inferior  to  other  means  of  meo,surenicnt  which  we  have  at  hand. 
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The  chemical  photometers  fail  for  the  reason  that  they  are  only 
sensitive  to  their  characteristic  restricted  regions  of  the  spectrum, 
and  their  usefulness  is  limited  to  comparisons  of  these  regions.  For 
the  ultra-violet  and  adjacent  portions  of  the  visible  spectrum,  the 
uranyl  acetate-oxalic  acid  solution  is  the  most  satisfactory,  although 
it  is  open  to  several  objections  which  wall  be  pointed  out  later. 

I.    THE    ANGSTKOM    PYEHELIOMETER. 

This  instrument  is  the  best  devised  for  comparisons  of  total  insola- 
tion and  is  most  sensitive  to  the  longer  wave  lengths.  Such  data  as 
are  available  have  been  gathered  by  Dr.  Herbert  H.  Kimball,  of  the 
Mount  Wilson  Observatory  ^-.  Comparisons  are  made  of  the  annual 
maximum  intensity  of  solar  radiation  at  various  points  as  follows: 

station  and  latitude.  Intensity. 

Cape  Horn,  55°  Sr  S , 1.  47 

Washington,  38°  54'  N 1 .  44 

Montpelier,  43°  36'  N 1.  60 

Modena,  44°  39'  X 1.  37 

Kief,  50°  24'  N 1. 39 

Warsaw,  52°  13'  N 1. 35 

Hald,  56°  25'  N 1.  32 

Katherinenburg,  56°  50^  N 1. 58 

Pavlovsk,  59°  41'  N 1.  48 

Upsala,  59°  51' N 1.35 

St .  Petersburg,  59°  56'  N 1.  47 

Treurenburg,  79 °  55'  N 1.  29 

These  variations  are  not  great,  and,  such  as  appear,  are  attributed 
by  Kimball  to  instrumental  rather  than  to  atmospheric  conditions. 
Angstrom  ^^  records  comparisons  of  Guimar  (altitude  360  meters)  and 
Alta  Vista  (altitude  3,352  meters)  in  Teneriffe  (20°  30'  north)  as 
1.38  for  Guimar  and  1.618  for  iUta  Vista,  the  latter  high  figure  to  be 
expected  from  the  altitude. 

The  maximum  observed  by  Dr.  Rudolph  Schneider  at  Vienna  (48° 
13'  north)  "  was  1.524  in  February,  and  figures  ranging  from  1  to 
1.455  are  quite  frequent;  indeed,  the  observations  for  the  time  near 
the  noon  hour  in  Vienna,  although  averaging  somewhat  lower,  bear 
a  remarkable  resemblance  to  those  in  Washington,  when  we  consider 
that  Kimball  worked  only  on  clear  days  and  Schneider  made  obser- 
vations on  da3^s  of  partial  cloud  and  even  of  fog.  Mr.  Harvey  X. 
Davis,  working  at  Providence,  R.  I.,  in  10  months  observed  a  maxi- 
mum of  1.328  occurring  in  March,  and,  in  general,  his  figures  also 
bear  a  striking  resemblance  to  those  obtained  in  Vienna.  Kimball, 
in  discussing  the  annual  march  of  radiation,  as  compiled  by  him, 
stated  that  ''a  rather  surprising  uniformity  throughout  the  year  (is 
shown)  in  the  maximum  intensity  of  radiation,  the  December  mini- 
mum being  only  8  per  cent  less  than  the  April  maximum."  The 
departure  by  months  from  the  average  quinquennial  mean  shows  that 
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there  is  a  considerable  variation  by  yeare,  amounting  to  a  minus 
quantity  of  as  much  as  18  per  cent  on  the  average  for  the  year  1903. 
This  diminution  was  widespread  and  such  low  times  are  periodic;  the 
same  is  probably  true  of  high  periods,  so  that  the  absolute  amount  of 
insolation  on  the  earth's  surface  may  vary  from  year  to  year/^  but 
the  changes  are  not  frequent  enough  or  of  great  enough  intensity  to 
alter  the  picture-  as  a  whole. 

Although  the  maximum  radiation  at  the  various  points  inentioned 
is  very  similar  in  all,  yet,  if  we  take  the  annual  totals,  we  find  differ- 
ences for  such  points  as  have  been  compared.  Kimball  '^  has  cal- 
culated the  average  monthly  totals  for  Washington  and  Warsaw  for 
normal  surface,  and  from  them  we  can  obtain  the  yearly  totals, 
which  for  Washington  are  254,026  and  for  Warsaw  216,200,  so  that 
Warsaw  actually  has  85  per  cent  of  the  radiation  received  at  Wash- 
ington, although  it  is  14°  farther  north.  Unfortunately,  pyrheliom- 
eter  readings  for  places  in  the  Tropics  are  not  at  hand.  We  ordered 
an  Angstrom  pyrheliometer  nearly  a  year  ago,  but  the  instrument 
has  not  yet  arrived.  When  it  does  we  will  begin  readings  in  Manila 
and  thus  obtain  comparative  data. 

II.    THE     CHEMICAL     PHOTOMETER,    THE     URANYL     ACETATE — OXALIC 

ACID   SOLUTION. 

The  most  eHVctivo  means  yet  discovered  for  comparing  the  inten- 
.sities  in  the  ultra-violet  and  adjacent  regions  of  the  visible  spectrum 
are  obtained  from  the  rate  of  decomposition  of  the  uranyl  acetate — 
oxalic-acid  solution. ^^  which  has  been  utilized  extensively  in  this 
laboratory,  first  by  Baoon,^^  whose  preliminary  paper  on  the  subject 
has  formed  the  basis  for  later  work.  The  absorption  spectrum  of 
this  solution  is  under  investigation  and  this  study  will  be  published 
later.  The  other  factors  which  influence  the  rate  of  reaction  are 
the  nature  of  the  background,  the  size,  shape,  and  material  of  the 
flasks  in  which  the  solution  is  exposed,  and  a  small  temperature 
coefficient.^^  While  the  reaction  is  complicated  by  more  factors  of 
importance  than  was  originally  believed  and  is  by  no  means  a  perfect 
indicator,  there  is  no  doubt  that,  when  the  solution  is  properly  em- 
ployed, it  afl'ords  a  very  useful  means  for  comparison  of  light  inten- 
sities of  the  region  in  which  it  is  sensitive. 

Having  determined  the  basis  of  the  investigation,  colleagues  in 
various  parts  of  the  world  were  asked  to  cooperate  by  a  series  of 
measurements  with  calibrated  flasks  and  standard  solutions  exposed 
to  the  sunlight  between  the  hours  of '9  and  12  on  a  dull  black  surface, 
removed  from  side  reflections.  Returns  from  Manila  latitude  14** 
.36'  north)  (Table  I),  Bagnio  (latitude  16°  25'  north)  (Table  II). 
Philippine  Islands;  Ilonolulu,^'^  Hawaii  Territory  (latitude  21°  18' 
north)  (Table  III);  Kuala  Lumpur,-'  Federated  Malay  States  (lati- 
tude 3°  10'  north)  (Table  IV);  Khartum,"  Egypt  (latitude  15°  36' 
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north)  (Table  V),  in  the  Tropics;  and  Washington,-^  D,  C.  (latitude 
38°  59'  north)  (Table  VI);  Tucson/*  Arizona  (latitude  32°  12' 
north)  (Table  VII);  and  Munich,-'  Germany  (latitude  48°  8'  north) 
(Table  VIII),  are  now  available  and  are  given  in  the  following  eight 

tables: 

Table  I. — Manila. 


Months. 


1910. 

May 

June 

July 

August 

September . . 

October 

November... 
December . . . 


1911. 

January 

February... 

March 

April 

May 

June 

July 


Average . 


Average. 


13.21 
12.62 
13.74 
13.11 
10.94 
11.78 
9.97 
10.03 


12.69 
11.54 
13.13 
13.88 
13.27 
14.07 
11.83 

12.45 


Maxi- 
mum. 


17.7 

17.1 

17.8 

17.5 

17.1 

17.45 

17.38 

14.61 


Mini- 
mum. 


17.64 
16.32 
17.35 
17.60 
15.09 
16.38 
14.06 

16.82 


3.21 
6.08 
4.61 
5.11 
1.15 
1.71 
1.47 
1.19 


7.99 
4.98 
4.64 
10.49 
10.28 
12.80 
7.11 

5.52 


Mean 
maxi- 
mum. 


15.42 
15.87 
15.95 
15.14 
13.51 
13.88 
13.78 
12.44 


14.91 
14.01 
15.24 
15.94 
15.48 
15.00 
13.18 

14.65 


Mean  j  Average 
mini-  :  temper- 
mum.  I    ature. 


6.88 
10.05 
10.07 
10.07 
6.05 
9.33 
6.16 
7.12 


11.20 
7.97 
10.45 
12.41 
13.06 
13.42 
10.22 

9.64 


32.09 
32.85 
33.37 
31. 27 
3».3U 
30.61 
28.57 
29.18 


30.51 
30.14 


30.889 


Observ 
atory 
ther- 
mom- 
eter 
read- 
ings. 


Black- 1 

r^ead-      ^lear  days. 

ings. 


37.2 
38.0 
36.6 
39.3 
35.2 
35.5 
33.8 
33.1 


35.1  i 
34.0  I 

36.6  ! 
37.4  I 
39.1 
37.9  I 

35.7  I 

36.3 


46.9 
47.8 
47.6 
49.3 
47.2 
45:9 
44.5 
43.9 


45.3 
42.0 
46.0 
48.0 
50.3 
49.5 
45.1 

46.6 


10  out  of  27. 
8  out  of  25, 
7  out  of  24. 

3  out  of  25. 

4  out  of  28. 
4  out  of  26. 
lout  of  24. 
3  out  of  22. 


5  out  of  19. 

5  out  of  22. 
11  out  of  25 

6  out  of  17. 
11  out  of  22. 
6  out  of  17. 
0  out  of  11. 


Table  II. — Baguio. 


Months. 

.\verage. 

Maxi-        Mini- 
mum,       mum. 

Mean 
maxi- 
mum. 

Mean 
mini- 
mum. 

Observa- 
tory ther- 
mometer 
readings. 

Black- 
bulb 
readings. 

Cleaj  days. 

1911. 
March 

12.5 
16.1 
16.2 
11.9 

18. 7                6-9 

16.2 
17.9 

17.7 

8.2 
12.1 
14.0 

5  out  of  13. 

April 

20.6 
19.4 
16.7 

8.3 
11.1 

27.3 
27.5 

51.2 
51.4 

3  out  of  19. 

May 

7  1 

Average 

14.2 

18.8 

8.3 

17.1 

11.4 

Table  III. — Honolulu. 


Months. 


1911. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

Octol>er 

November 

December 

1912. 
January 

Average.. 


Average. 

Maxi- 
mum. 

Mini- 
mum. 

Mean 
maxi- 
mum. 

11.78 

13.49 

13.82 

14.30 

13.85 

13.64 

12.45 

14.58 

15.30 

14.96 

15.0 

12.7 

14.45 

17.40 
16.71 
17.76 
17.99 
17.64 
17.41 
16.85 
18.51 
20.77 
18.37 
18.62 
17.0 

16.13 

3.77 
6.29 
3.48 
5.46 
7.89 
6.62 
5.53 
9.08 
6.57 
8.24 
6.23 
6.7 

13.56 

14.67 
15.57 
16.26 
16.04 
15.87 
15.46 
14.53 
16.28 
17.07 
16.46 
16.48 
15.87 

15.31 

13.9 

17.8 

8.9 

15.8 

Mean 
mini- 
mum. 


7.47 
10.72 

9.48 
10.83 
10.62 
11.34 

9.35 
11.92 
12.02 
12.47 
12.63 

9.76 


Average 
tempera- 
ture. 


21.1 
21.1 

21.6 
22.8 
21.1 
21.1 
21.1 
21.6 
21.1 
21.1 
23.5 
22.5 


Clear  days. 


7  out  of  21. 
15  out  of  25. 

13  out  of  24. 

9  out  of  26. 
15  out  of  25. 
3  out  of  25. 

10  out  of  23. 
12  out  of  20. 

14  out  of  24. 

11  out  of  23. 
11  out  of  23. 


4  out  of  5. 
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Table  IV. — Kuala  Lumpur. 


Months. 

Average. 

Maxi- 
mum. 

Mini- 
mum. 

Mean 
maxi- 
mum. 

Mean 

mini- 
mum. 

Clear  days. 

Temper- 
ature. 

1911. 

15.27 
15.21 
15.25 
15.45 
14.53 
15.39 
15.94 

17.3 
17.5 
17.5 
17.3 
17.3 
18.1 
17.5 

12.2 
10.4 

9.0 
12.2 

9.3 
11.6 
12.0 

16.70 

16.76 

16.66 

16.7 

1.5.6 

16.2 

16.91 

13.56 

5  out  of  11... 

31.57 

April 

12.79  1  10  out  of  18.. 

32.56 

May 

11.25 
13.97 
13.09 
13.62 

7  out  of  23... 
5  out  of  13... 
5  out  of  26... 
6out  of  25... 

32.42 

Tnn«.,    .. 

32.80 

July 

32.72 

August 

32.06 

September 

13.99     11  out  of  21.. 

31.76 

Average 

15.29 

17.5 

11.0 

16.52 

13.18 

32.27 

Table  V. — Khartoum,  Egypt. 


Months. 

Average. 

Maxi- 
mum. 

Mini- 
mum. 

Mean 
maxi- 
mum. 

Mean 
mini- 
mum. 

Maxi- 
mum 
tempera- 
tiu-e. 

Clear  days. 

1911. 
Sp.ptp.Tnh«»r 

17.4 

17.8 
18.2 

19.6 
20.8 
19.2 

14.8 
16.1 
15.4 

17.8 
18.7 
18.9 

16.5 
17.3 
17.3 

40.2 
38.9 
39.7 

12  out  of  22. 

October 

22  out  of  31. 

24  out  of  30. 

Average , 

17.8 

19.5 

15.4 

18.5 

17.0 

39.6 

Table  VI. —  Washington,  D.  C. 


Months. 

Average. 

Maxi- 
mum. 

Mini- 
mum. 

Mean 
maxi- 
mum. 

Mean 
mini- 
mum. 

Clear  days. 

}910. 
TllTlfl 

9.91 
11.19 
10.37 
11.38 
12.91 
11.29 
11.51 

12.97 
15.01 
11.96 
13.09 

12.70 
15.60 
15.75 
19.14 
16.66 
17.33 
15.85 

16.42 
20.34 
12.63 
13.48 

6.54 
1.70 
1.85 
3.83 
4.37 
3.54 
5.00 

9.52 
9.66 
11.29 
12.32 

11.55 
12.80 
12.75 
13.49 
15.05 
14.38 
14.15 

14.77 
20.07 
12.63 
13.48 

7.18 
7.19 
6.81 
8.37 
10.16 
8.82 
9.27 

11.53 
11.64 
11.29 
12.32 

5  out  of  8. 

July 

10  out  of  14. 

August 

8  out  of  10. 

September 

10  out  of  18. 

October 

14  out  of  16. 

November 

4  out  of  9. 

8  out  of  11. 

19M. 
Tj^TiJiftry 

8  out  of  9. 

Februiy 

4  out  of  5. 

March 

3  out  of  3. 

April 

Average v 

11.96 

15.99 

6.33 

14.10 

9.50 

Table  VII.— Tucson,  Ariz. 


Date. 

Average. 

Maxi- 
mum. 

Mini- 

mum. 

Mean 
maxi- 
mum. 

Mean 
mini- 
mum. 

Clear  days. 

Average 
tempera- 
ture. 

1910. 
October 

11.5 
14.44 

13.4 
18.47 

7.7 
6.07 

4  out  of  6.... 
15  out  of  20.. 

28.7 

1911. 
December 

16.21 

11.15 

19.8 
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June 

July 

August 

September... 

October 

November 

December 

January 

Average 


Average. 


13.10 
14.72 
13.91 
10.29 
7.54 
3.42 
2.39 
1.74 

8.39 


Maxi- 
mum. 


16.89 
17.49 
18.15 
17.05 
14.41 
9.71 
6.09 
3.75 

12.94 


Mini- 
mum. 


5.25 

6.76 

4.80 

.81 

1.35 

.56 

.36 

.64 

2.56 


Mean 
maxi- 
mum. 


15.55 
16.16 
16.31 
13.97 
10.37 
6.48 
3.86 
3.13 


10.73 


Mean 
mini- 
mum. 


9.65 
11.68 
8.91 
5.47 
3.61 
1.55 
1.30 
.81 


5.37 


Clear  days. 


4  out  of  12.. 
14  out  of  31. 
13  out  of  31. 
8  out  of  30.. 
3  out  of  31.. 
0  out  of  30.. 
0  out  of  21 . . 
Oout  of  5... 
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Average 

tempera^ 

ture. 


18.5 

22.9 

22.3 

17.2 

10.0 

5.1 

1.3 

2.4 


11.8 


The  figures  are  all  gh'^en  in  per  cent  of  oxalic  acid  decomposed  in 
one  hour  and  are,  so  nearly  as  possible,  reduced  to  uniform  conditions. 

In  Manila  (Table  I)  the  average  per  cent  of  oxalic  acid  decomposed 
for  one  hour  during  one  year  was  12.45,  with  a  maximum  of  17.8 
for  the  highest  observed  day,  and  a  mmimum  of  1.15.  The  average 
of  all  days  above  the  general  mean  was  14.65  and  below  9.64.  Strange 
to  relate,  the  lower  average  in  Manila  did  not  fall  during  the  rainy 
months  of  July  to  October,  but  occurred  in  November,  and  the  clear 
months  of  January,  February,  and  ^larch  did  not  show  so  high  a 
figure  aS  the  comparatively  cloudy  ones  of  June  and  July. 

Kuala  Lumpur  (Table  IV)  shows  a  slightly  higher  average,  15.29, 
as  against  12.45,  and  a  somewhat  higher  maximum  (18.1  against 
17.8)  and  a  much  higher  minimum,  namely,  9.0  as  against  1.15  for 
Manila.  On  average  clear  days  in  Kuala  Lumpur  the  insolation  in 
regard  to  the  rays  under  discussion  is  practically  the  same  as  in 
Manila,  but  the  cloudy  and  hazy  weather  of  our  island  climate  shuts 
off  a  proportion  of  the  sunlight.  The  total  effect  is  that  of  a  climate 
having  less  insolation,  and  the  difference  between  two  places,  one 
practically  on  the  equator  and  the  other  14°  north,  is  a  meteorological 
one,  and  not  due  to  any  excess  per  se  of  the  shorter  wave  lengths  in 
the  former  locality. 

Honolulu  (Table  III)  shows  an  average  of  13.9  or  1.45  higher  than 
Manila  and  only  1.39  lower  than  Kuala  Lumpur.  It  had  an  abnor- 
mal maximum  in  September,  1911,  of  20.77,  or  higher  than  either 
of  these  tropical  places,  and  a  minimum  of  3.48.  However,  the 
average  of  days  above  the  average  mean  is  15.8  as  against  16.52  for 
Kuala  Lumpur.  No  months  in  Honolulu  are  so  low  as  the  lowest 
in  Manila  (September,  December;  10.94  and  10.03,  respectively). 
Therefore,  Honolulu  (21°  18'  north)  has,  as  regards  the  photocata- 
lytic  action  of  the  sun's  rays,  a  condition  much  like  that  of  Manila 
(14°  36'  north)  and  Kuala  Lumpur  (3°  10'  north),  and  the  extraor- 
dinarily high  days  observed  at  that  place  indicate  that,  at  times, 
the  atmosphere  on  Hawaii  is  so  free  from  disturbances,  strata  of 
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varying  density,  or  haze  as  to  allow  even  a  greater  proportion  of  the 
rays  having  photocatalytic  action  to  reach  the  surface  of  the  earth 
than  is  the  case  in  the  localities  nearer  the  equator.  No  one  will 
venture  to  state  that  the  sunlight  is  more  oppressive  in  Honolulu 
than  in  the  Philippines;  indeed,  the  general  temperature  is  lower, 
the  average  temperature  at  the  time  of  the  observation  was  21°, 1 
to  22°. 6,  where  ours  in  Manila  was  30°  to  25°.  The  difference  among 
these  three  places  under  discussion  is  so  slight  that  we  can  say  that 
practically  the  photocatalytic  action  in  all  is  the  same. 

Unfortunately,  only  a  few  data  have  reached  us  from  Tucson, 
Ariz.  (32°  12'  north)  (Table  VII).  and  these  for  the  month  of  October, 
1910,  and  December,  1911.  They  show  a  maximum  of  18.47,  or 
0.67  higher  than  that  of  Manila  and  a  minimum  on  one  day  of  7.7. 
The  temperature  during  the  observation  averaged  about  as  it  does 
here  (28°. 7),  and  higher  than  at  Honolulu.  Doubtless,  when  a  longer 
series  of  observations  from  this  interesting  point  are  at  hand,  wc 
shall  discover  many  days  in  Tucson  where  the  maximum  is  as  high 
as,  or  higher  than,  in  Manila,  and  an  average  about  the  same. 

The  data  from  Washington  need  a  little  more  careful  analysis,  as 
the  methods  followed  were  not  always  identical  with  the  ones  adopted 
by  us  as  a  standard,  and  the  hours  of  insolation  were  not  always  the 
same.  The  results,  recalculated  to  conform  so  nearly  as  possible  to 
our  conditions,  are  recorded  in  Table  VI.  So  far  as  they  are  com- 
parable, the  results  show  that  Washington,  which  has  a  winter 
season,  presumably  more  atmospheric  disturbances,  many  cloudy 
days,  and  possibly  but  few  absolutely  clear  days  can  show  at  times 
as  much  effect  as  the  four  places  discussed  and  an  astonishingly  high 
average  of  11.96.  One  day  in  September  gave  the  hourly  decompo- 
sition, between  8.45  and  12.15  in  the  morning,  of  19.14  per  cent. 
Making  allowance  for  the  greater  concentration  of  uranyl  acetate 
used  by  Bacon,  the  totals  in  Washington  are  lower  by  about  33  per 
cent  than  in  Manila,  excepting  the  one  month,  November,  in  Manila, 
with  an  average  of  9.97. 

The  results  in  Khartoum,  Sudan  (Table  V),  are  extremely  interest- 
ing and,  perhaps,  the  most  instructive  of  the  series.  Khartoum  is 
close  to  the  desert  and  in  about  the  same  latitude  as  Manila.  We 
find  here,  in  observations  extending  through  the  months  of  Septem- 
ber, October,  and  November,  an  average  of  17.8  as  measured  by  a 
standard  quartz  flask,  or  as  much  as  5.35  higher  than  Manila  and  2.5 
higher  than  Kuala  Lumpur,  but  this  average  is  so  high  because  of 
the  remarkably  uniform  character  of  the  insolation,  the  minimum 
being  14.8  as  against  9.0  for  Kuala  Lumpur  and  1.15  for  Manila. 
The  maximum  observed  day  at  Khartoum  was  20.8,  which  is  higher 
than  any  observation  at  Manila  by  3.0  and  2.7  more  than  the  highest 
observed  at  Kuala  Lumpur,  only  two  other  observed  days  approach- 
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ing  this,  one  of  20.8  at  Honolulu  and  the  othci  20. G  at  Baguio  in  the 
Philippines,  at  an  altitude  of  1.445  meters.  In  Khartoum,  out  of 
66  days  of  observation,  no  less  than  52  gave  decompositions  between 
16.7  and  17.9,  and  11  between  17.9  and  18.6.  In  Khartoum,  there- 
fore, we  have  a  remarkably  imiform  high  insolation  so  far  as  the 
portion  of  the  spectrum  under  consideration  is  concerned;  but, 
nevertheless,  the  days  of  maximum  illumination  do  not  materially 
differ  from  those  in  the  other  localities,  so  that  the  absolute  intensity 
of  the  ultra-violet  illumination  which  may  reach  the  earth  on  per- 
fectly clear  days  is  practically  the  same,  the  only  distinctions  being 
meteorological.  If  we  consider  this  uniformly  high  rate  and  its 
causes,  it  is  evident  that  the  reverse  can  also  be  true,  and  it  would 
be  possible  to  have  so-called  tropical  climates  where  cloud  interfer- 
ence and  other  causes  would  bring  the  average  illumination  below 
that  in  temperate  zones.  The  temperatures  of  observations  at 
Khartoum  were  somewhat  higher  than  at  Manila  and  Kuala  Lumpur, 
but  we  observe  that  days  of  maximum  temperature  are  not  neces- 
sarily days  of  maximum  photocatalytic  decomposition. 

The  conditions  at  Munich  (latitude  48°  8'  north)  are,  in  a  meas- 
ure, directly  opposed  to  those  at  Khartoum.  Here,  during  Novem- 
ber and  December,  there  were  no  clear  days,  and  the  average  decom- 
position for  these  months  was  3.42  and  2.39  per  cent,  respectively. 
On  clear  days  during  the  months  of  June,  July,  August,  and  Sep- 
tember the  maximum  decomposition  very  closely  approached  the 
maxima  obtained  in  other  places. 

Another  interesting  comparison  is  i'urnished  by  Bruner  and  Kozak,-' 
working  in  Krakau  (53°  40'  north)  on  bright,  sunshiny  days  in  the 
spiring  and  summer,  the  solutions  in  test  tubes  being  exposed  be- 
tween the  hours  of  10  an<l  2.  The  background  is  not  stated,  but,  as 
they  worked  before  an  open  window,  it  is  to  be  presumed  that  reflec- 
tions did  not  play  so  important  a  part  as  with  flasks  placed  on  white 
paper,  although  the  buildings  had  to  be  considered.  Since  the  work 
was  done  in  test  tubes,  we  can  not  accurately  compare  results. 
Owing  to  the  shape  of  the  container,  the  variation  might  be  con- 
siderable in  amount;  nevertheless,  these  authors,  with  a  solution 
corresponding  to  our  standard,  obtained  a  decomposition  of  15  as 
the  maximum  in  their  observations,  so  that  it  is  apparent  that,  even 
in  this  latitude,  days  occur  with  a  photocatalytic  reactivity  suffi- 
ciently high  to  be  comparable  with  those  in  the  Tropics. 

In  order  to  compare  a  climate  at  higher  altitude  and  but  little 
north  of  Manila  with  that  of  the  latter  city  itself,  a  series  of  observa- 
tions was  made  at  Baguio  (Table  II)  (altitude  1.445  meters).  The 
temperatures  of  the  nights  and  in  the  shade  of  Baguio  are  so  low 
that  it  is,  in  many  respects,  an  ideal  resort  for  recuperation  from  the 
lowland  climate,  yet  the  photocatalytic  action  is  much  the  same, 
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except  that  the  maximum  at  Baguio  is  higher  than  in  the  lowlands 
(20.6  as  against  17.8),  being  in  this  respect  like  Honolulu  (20.7). 
The  average  is  14.2,  or  1.75  more  than  in  Manila  and  1.09  less  than 
Kuala  Lumpur  and  0.30  more  than  Honolulu.  The  black-bulb 
readings  are  practically  the  same.  At  Baguio,  as  is  to  be  expected, 
wc  encounter  a  climate  in  which  the  rays  undergoing  investigation 
are  somewhat  more  intense  than  in  the  lowland.  The  average 
temperature  in  the  sun  during  the  observations  was  1°  to  8°  lower 
than  in  Manila. 

Manila  and  Baguio  at  present  are  the  only  places  where  the 
black-bulb  thermometer  readings  are  available  simultaneously  with 
the  photocatalytic  measurements,  and  a  study  of  individual  days 
demonstrates  that  the  two  figures,  namely,  black-bulb  readings  and 
per(ientage  of  oxalic  acid  decomposed,  are  not  by  any  means  functions 
of  each  other;  indeed,  within  reasonable  limits  they  seem  to  be 
independent.  Of  course  it  is  understood  that  a  certain  relation- 
ship exists,  because  naturally  on  clear,  bright  days  both  black-bulb 
and  photocatalytic  readings  will  be  high,  and  both  the  reverse  on 
cloudy  ones.  As  an  example  of  those  variations  we  can  cite  a  few 
figures  taken  from  daily  observations: 

Table  IX. — Comparison   beliveen  photocatalytic  and  black-bulb  readings  in   Manila. 


From  9  to  12  a.  111. 


1910. 


AVeather. 


Apr.  28 Clear 

Mav  7 do 

May  16 Slightly  cloudy . 

May  18 Clear 

June  9 1 do 

July  5 1  Slightly  cloudy . 


Black  bulb 

Photo- 

(mean  of  3 

catalysis. 

observa- 

tions). 

°C. 

15.4 

52. 0 

17.7 

52. » 

13.4 

54.0 

16.4 

52.0 

14.7 

54.5 

16.6 

56.3 

Comparisons  of  this  kind  can  be  extended  almost  indefinitely,  but 
those  given  suffice  to  show  that,  in  the  same  place  and  on  apparently 
equally  clear  days,  the  relative  proportions  of  the  rays  in  the  various 
portions  of  the  sun's  spectrum  may  vary  considerably. 

The  supposedly  injurious  eft'ect  of  tropical  sunlight  has  been 
attributed,  in  a  large  measure,  in  the  greater  part  of  the  literature, 
to  the  action  of  the  more  refrangible  rays  of  the  sun's  spectrum, 
lying  in  the  region  of  the  violet  and  beyond  in  the  ultra-viokt,  and 
to  them  have  been  attributed  even  grave  morphologic  changes  suffi- 
cient to  bring  about  permanent  difterences  in  races  of  the  human 
family.  So  far  as  this  work  has  gone  it  seems  to  develop  that  if  the 
so-called  "actinic"  rays  in  Manila  are  particularly  objectionable, 
they  are  the  same  in  Honolulu  and,  for  a  certain  time  of  the  year, 
even  in  Washington  and  other  places.  However,  the  more  we  con- 
sider the  ultra-violet  rays  of  tlie  sun's  spectrum,  taking  cognizance 
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of  the  fact  that  nowhere,  whether  in  or  out  of  the  Tropics,  do  they 
extend  beyond  291  uu.,"  understanding  w^hat  a  large  proportion,  if  not 
all,  of  the  direct  rajs  are  subjected  to  molecular  scattering,  reflection, 
absorption,  and  dispersion  by  the  upper  layers  of  the  atmosphere, 
and,  noting  the  slight  differences  between  the  lowlands  at  Manila 
and  highlands  at  Baguio,  we  are  forced  to  the  conclusion  that,  on 
clear  days,  when  the  sun  is  at  the  same  angle,  they  are  everywhere 
much  alike  in  intensity.  Indeed,  it  appears  as  if  the  greater  part  of 
these  rays  which  reach  the  earth  are  diffused  and  not  direct.  In 
concluding  this  topic,  we  must  observe  that  it  may  be  possible  that 
we  receive  rays  the  nature  of  which  we  have  not  yet  determined  and 
which,  with  our  present  physical  technique,  we  are  not  likely  to 
determine  and  wliich  may  have  an  influence  in  the  phenomena  of 
insolation.  The  discover}^  of  such  rays,  if  they  exist,  will  form  an 
interesting  anrl  important  part  of  this  subject. 

THE    EFFECT   OF    SUNLIGHT   UPON    ANIMALS. 

The  air  temperatures  at  higher  altitudes  are  lower  than  in  the  low- 
lands, although  the  effect  of  sunlight  upon  animals  and  solid  objects, 
such  as  the  black-bulb  thennometer,  may  be  greater  in  the  former 
case  than  in  the  latter.  This  may  be  shown  by  a  comparison  of 
some  available  black-bulb  thermometer  readings.  At  Davos,  Swit- 
zerland (altitude,  1,559  meters),  the  average  of  the  maximum  black- 
bulb  readings  for  three  years  was  53.8°  with  the  highest  absolute 
maximum  of  67°  in  1910;  at  Manila,  the  maximum  for  the  year 
1910-11  was  56°;  at  Helwan,  Egypt,  the  highest  observed  was  70.8° 
during  a  period  of  three  years;  at  Alexandria,  Egypt,  the  maximum 
was  57°  dining  the  same  period.  There  are  places  on  the  edge  of 
the  desert,  where  the  atmosphere  is  especially  clear  and  reflected 
light  is  present  in  great  proportion,  that  exceed  these  figures;  for 
example,  Cairo  in  May  and  August,  1909,  showed  a  maximum  of 
79.5°,  and  Aswan  Reservoir  in  June,  1910,  of  81°.  In  contradis- 
tinction to  these,  we  have  another  remarkably  high  black-bulb  read- 
ing at  high  altitude  in  Leh,  Tibet  (altitude,  3,517  meters),  of  101.7° 
with  a  shade  temperature  of  23.9°.  Of  course  these  figures  refer  to 
the  maxima  only  and  do  not  take  into  consideration  averages  or  the 
shade  temperature  which  ma}^  be  high  or  low,  but  it  is  evident  that 
the  occurrence  of  days  of  extreme  insolation  is  not  so  much  a  matter 
of  latitude  as  situation,  and  that  even  in  the  Tropics  we  might  come 
to  averages  decidedly  lower  than  in  some  more  northern  temperate 
climates.  It  is  obvious  that  in  any  one  of  the  places  mentioned  a 
living  body  might  encounter  days  in  which  it  might  be  more  heated 
by  solar  radiation  than  in  the  Tropics,  and  the  only  question  would 
be  whether  the  possibilit}"  of  cooling,  such  as  is  brought  about  by 
lower  atmospheric  temperatures,  low  humidity,  radiations,  and  other 
means,  will  compensate  to  avoid  the  effect  of  such  insolation. 
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A  body  exposed  to  the  sun  absorbs  a  portion  of  the  rays  and 
reflects  a  portion  of  them,  the  most  perfect  absorber  being  a  substance 
as  nearly  the  ideal  black  as  is  possible.  It  loses  the  heat  by  radiation 
or  convection  (conduction),  and  while  black  bodies  absorb  radiations 
readily  they  also  radiate  readily.  It  is  a  well-known  fact  that  the 
ultra-violet  rays  are  promptly  fatal  to  all  the  lower  organisms,  such  as 
bacteria,  amoebae,  and  protozoa;  the  heat  effect  on  them  being  much 
less,  and  only  apparent  in  so  far  as  above  certain  temperatures  they 
can  not  live.  As  we  ascend  higher  in  the  order  of  animals,  devices 
for  regulating  the  loss  of  heat  begin  to  appear,  until  in  birds  and 
mammals  they  are  so  well  developed  that  but  very  little  variation 
in  blood  temperatures  is  observable  in  the  most  diverse  conditions 
of  life. 

Since  the  study  of  the  heat  effect  upon  such  organisms  appeared 
to  be  the  most  promising,  this  was  first  undertaken  by  Dr.  Hans 
Aron,^*  of  the  department  of  physiology  of  the  University  of  the 
Philippines,  in  Manila,  and  later,  by  one  of  us  in  Baguio.  The  sub- 
cutaneous, rectal,  and  skin  temperatures  were  accurately  measured 
by  means  of  thermocouples  and  a  tangent  galvanometer.  Monkeys 
are  naturally  at  home  in  the  Tropics,  and  we  should  suppose  that  these 
animals  would  best  be  able  to  stand  the  effects  of  sunlight.  Their 
system  of  sweat  glands  ^"  is  not  so  highly  organized  as  in  man,  and 
their  physical  heat  regulation  is  to  a  much  greater  extent  brought 
about  by  water  evaporated  by  the  lungs  and  mouth  through  in- 
creased respiration. 

Aron  found  the  normal  subcutaneous  temperature  of  the  animal 
in  the  shade  to  vary  from  36.6°  to  38°;  the  rectal,  from  37.9°  to  39.4°. 
The  subcutaneous  temperature  therefore  is  somewhat  below  the 
rectal.  However,  so  soon  as  the  animal  is  placed  in  the  sun  the 
subcutaneous  temperature  rises  above  the  rectal  and  remains  so  to 
the  end  of  the  experiment.  Animals  exposed  to  the  sun  without 
protection,  or  artificial  means  of  lowering  the  temperature,  died  in 
Manila  in  from  one  hour  to  one  hour  and  fifty  minutes,  both  skin  and 
rectal  temperatures  steadily  rising,  the  maximum  before  death 
being  43.5°  and  42.7°  to  46.3°  and  44  8°.  In  Baguio,  at  a  higher 
elevation,  the  animals  died  in  even  a  shorter  time,  although  the 
atmospheric  temperatures  were  lower.  Entirely  different  results 
are  obtained  if  the  animals  are  shaded  even  by  a  small  area  of  shade, 
such  as  an  umbrella  or  a  board,  all  other  conditions  being  similar, 
except  that  the  direct  rays  are  excluded.  Under  these  conditions 
the  skin  and  rectal  temperatures  never  exceed  40°,  and  the  animals 
remain  healthy.  Similar  results  are  obtained  if  the  animals  are 
exposed  to  the  full  insolation,  when  care  is  taken  to  conduct  away  the 
excessive  heat  by  means  of  a  brisk  current  of  air  from  a  fan.  Under 
these  conditions  the  subcutaneous  and  r?ctal  temperatures  remain  the 
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same  as  in  the  animal  if  shaded,  and  the  monkey  remains  perfectly 
well. 

In  this  last  form  of  experiment  the  monkey  is  exposed  to  all  of  the 
rays  of  the  sun,  including  those  of  shorter  wave  length.  If  the  effects 
are  to  be  attributed  to  the  absorption  of  the  ultra-violet  rays,  then 
surely  the  animal  is  in  the  same  condition  to  absorb  the  latter  when 
no  blast  of  air  is  present,  and  their  effect  should  be  apparent.  On 
absorption  a  large  portion  of  these  rays  is  presumably  converted  to 
heat  and  conducted  away  as  such,  so  that  we  can  assume  that  the 
effects  which  are  observed  on  exposing  this  animal  to  the  sun  is  one 
of  the  heat,  and  these  conclusions  are  borne  out  at  necropsies  where 
post-mortem  examinations  give  protocols  clearly  pointing  to  heat 
stroke.  Monkeys  inclosed  in  tight  boxes  with  only  the  head  exposed 
and  placed  in  the  full  sun  suffer  no  inconvenience,  although  the  hair 
temperature  on  the  scalp  may  reach  47°.  The  effects  therefore  are 
not  due  to  penetration  of  the  sun's  rays  to  the  brain.  Of  course^  it 
must  be  understood  that  the  monkey's  skin  is  protected  by  fur  and 
is  not  sensitive  to  the  irritating  effects  of  the  ultra-violet  rays  of  the 
sun,  as  is  the  skin  of  a  Caucasian,  who,  we  know,  if  exposed  to  the 
sun,  would  be  sunburned,  whether  in  a  strong  blast  of  aii*  or  not. 
This  latter  effect  is  due  to  the  ultra-violet  portion  of  the  spectrum, 
the  rays  of  which  are  easily  guarded  against,  and  the  skin  can,  in 
t'mie,  amply  protect  itself  by  pigmentation.  Dr.  Shaklee  ^^  has 
shown  that  monkeys,  when  exposed  to  the  sun's  rays  for  short  periods 
daily,  acquire  a  sort  of  immunity.  After  a  few  weeks'  exposure,  they 
are  able  to  remain  in  the  sun  for  houi-s  without  ill  effects.  Experi- 
ments performed  in  Baguio  ^^  on  rabbits  gave  remarkably  conclusive 
and  interesting  results. 

The  rabbits  exposed  to  the  sun  did  not  live  as  long  as  monkeys. 
White,  gray,  and  black  hau*ed  rabbits  were  employed  in  the  experi- 
ments, and  it  was  found  that  the  black  died  first,  the  gray  next,  while 
the  white  rabbits  were  able  to  withstand  the  exposure.  The  sub- 
cutaneous temperatures  taken  with  thermocouples  tl^ough  small  slits 
in  the  lower  dorsal  region  usuall}'  do  not  rise  as  high  as  those  in  the 
monkeys  before  death.  These  results  are  particularly  interestmg 
in  relation  to  the  question  of  proper  clothmg  for  the  Tropics  in  show- 
ing the  protective  value  of  the  white  coat  as  opposed  to  the  darker 
colors. 

EXPERIMENTS    UPON    HUMAN    BEINGS. 

Experiments  upon  man  are  equally  interesting.  Here  we  have  a 
subject  with  highly  developed  sweat  glands,  so  that  the  means  of 
heat  regulation  by  evaporation  are  much  more  complete  than  in  dogs, 
rabbits,  or  monkeys.  Skin  temperatures  in  this  climate  in  the  shade 
under  normal  conditions  vary  within  the  extreme  limits  of  31°  to  34°, 
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being  higher  over  the  muscular  and  fatty  parts  of  tlie  body  than  over 
bonj'  structure  lying  close  to  the  surface.  Aron  made  a  comparison 
of  Malays  and  Americans,  and  out  of  14  observations  12  showed  a 
slightly  lower  skin  temperature  for  the  Malay,  the  highest  of  all 
observations  being  37.4°.  In  our  experiments  in  Baguio  all  sub- 
jects exposed  to  the  sun  showed  higher  skin  temperatures  than  those 
obtained  by  Aron  in  Manila,  and  all  were  above  that  of  the  blood, 
even  though  the  air  temperatures  were  considerably  lower  than  in 
Manila.  The  lighter  colored  skins  reached  maxima  in  a  shorter  time 
than  the  darker,  and  the  darker  finally  attained  maxima  higher  than 
those  of  the  lighter  color.  The  theory  of  protective  value  of  the 
darker  skins  would  seem  to  be  somewhat  nullified  by  these  observa- 
tions. 

Comparisons  between  an  American  and  two  dark-skinned  Igorots 
in  the  first  series  and  between  a  Canadian,  a  Tagalog,  and  an  Ameri- 
can negro  in  the  second  series  were  made  by  temperature  measure- 
ments taken  over  the  level  of  the  third  dorsal  vertebra,  the  fifth 
dorsal  vertebra,  and  over  the  upper  angle  of  the  scapula.  The  shade 
temperatures  first  taken  showed  the  average  of  the  lighter  skins  to 
be  considerably  lower  than  the  dark,  in  some  cases  the  differences 
being  as  great  as  3.68°;  namely,  29.8  for  American  and  33.48  for 
negro. 

In  spite  of  the  fact  that  the  American's  temperature  in  the  shade 
was,  on  the  average,  2.9°  lower  than  the  Igorot's,  on  mo^dng  into  the 
sun  the  three  subjects  (two  Igorots  and  one  American)  reached,  on  the 
average,  about  an  equal  temperature,  near  the  maximum,  in  13  min- 
utes for  the  American  and  about  30  minutes  for  the  Igorots.  The 
final  temperatures  are  decidedly  against  the  negro,  slightly  so  against 
the  Malay,  and  in  favor  of  the  Canadian  and  the  American. 

The  rapid  rise  of  the  white  skin  is  explained  by  the  irritation  of 
the  sensory  nerve  endings,  nerve  endings  in  the  vessel  walls,  or  of 
the  vessel  walls  themselves,  producing  a  flushing  of  the  skin  due  to  a 
greater  quantity  of  blood  and  a  more  rapid  flow.  This  effect,  absent 
in  the  dark-colored  skins,  even  though  they  do  absorb  heat  more 
rapidly,  results  unfavorably  for  the  lighter  colors.  A  greater  quan- 
tity of  blood  flows  to  the  exposed  parts  of  the  body  and  is  there 
heated,  and,  moreover,  it  has  been  sliown  that  ultra-violet  light  con- 
verts oxyhemoglobin  into  methemoglobin.  Preliminary  experiments 
upon  rabbits  exposed  to  the  sun  have  sho^vn  that  in  some  cases 
methemoglobin  can  be  detected  in  the  blood  before  death.  This 
work  is  only  begun,  and  more  definite  statements  at  this  time  are 
premature. 

While  the  series  of  observations  upon  human  beings  is  not  exten- 
sive enough  to  be  conclusive  in  comparisons  of  the  white  and  dark 
races,  they  at  least  show  that  the  adaptable  mechanism  for  heat 
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regulation  possessed  by  human  beings  is  sufficient  to  lower  the  tem- 
perature and  protect  the  individual  from  such  fatal  effects  as  are 
observable  in  monkeys.  One  fact  very  strikingly  appears  from  these 
measurements,  namely,  that  the  skin  temperatures  of  all  the  subjects 
reach  higher  points  in  the  sunlight  at  the  high  altitude  of  Baguio 
than  they  do  in  Manila,  despite  the  lower  shade  temperature  of  the 
former  place.  It  appears  that  the  balance  between  absorption  of 
heat  on  the  side  exposed  to  the  sun  and  radiation  from  the  shaded 
portion  ^-  of  the  body  is  against  the  dark  skins  and  in  favor  of  the 
lighter  colors.  On  the  other  hand,  \\'ith  the  white  skin  we  have  the 
phenomenon  of  sunburn  and  the  resultant  ill  effects  not  obtained 
where  there  is  the  protection  of  pigmentation. 

Chamberlain  '^  has  published  the  results  of  a  series  of  observations 
in  which  he  compared  the  relative  resistance  to  the  Pliilippine  climate 
of  blond  and  brunette  types  of  soldiers,  and  he  concludes  that  the 
evidence  is  conflicting,  and  that  from  a  consideration  of  the  facts  the 
blond  is  quite  as  well  able  as  the  brunette  to  withstand  the  climate. 

Phalen  ^*  compared  500  troops  in  the  Philippines  dressed  in  orange 
red  underclothing  with  500  dressed  in  white.  The  experiment 
showed  that  the  red  underclothing  adde^l  materially  to  the  burden 
of  heat  upon  the  system  and  that  the  white  underclothing  of  prac- 
ticall}"  the  same  weight  was  superior  in  this  respect. 

Since  the  body  is  cooled  by  radiation  and  evaporation  of  moisture,  it 
is  evident  that  any  clothing  which  interferes  with  these  processes  will 
materially  add  to  the  burden  of  the  individual.  The  ideal  condition 
would  doubtless  be  that  attained  by  an  umbrella  where  the  subject  is 
constantly  in  the  shade  and  the  radiation  and  evaporation  of  perspira- 
tion are  unobstructed.  It  is  remarkable  how  instinctively,  or  other- 
wise, the  native  in  the  Tropics  has  adopted  this  form  of  protection. 
In  many  places,  the  workers  in  the  fields  will  be  found  to  wear  prac- 
tically no  clothing  and  a  large  hat  manufactured  of  various  native 
fibers  often  so  large  as  one  meter  in  diameter.  The  nearer  the  white 
person  can  approach  this  condition,  the  more  comfortable  he  will 
be  in  the  Tropics,  when  the  effects  of  sunlight  alone  are  considered. 
The  clothing  should  be  white  and  as  thin  as  possible  to  allow  for 
unobstructed  passage  of  air  currents. 

Relative  humidity  plays  a  most  important  part  upon  the  influence 
of  the  various  factoi-s  which  go  to  make  up  climate  in  the  Tropics. 
The  higher  the  relative  humidity,  other  things  being  equal,  the 
less  rapidly  will  evaporation  take  place  and  less  complete  will  be  the 
lowering  of  the  temperature.  As  the  lowering  of  temperature  is 
brought  about  by  the  evaporation  of  sweat,  it  necessarily  follows 
that  those  races  with  the  best  developed  sweat  glands  will  have  an 
advantage.  Mr.  Elbert  Clark  ^^  of  the  department  of  anatomy  of 
the  University  of  the  Philippines  has  made  an  extended  investiga- 
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tion  of  this  subject.  After  many  measurements  on  American  sol- 
diers, Philippine  scouts,  and  persons  of  both  color  in  civil  life,  he  has 
come  to  the  conclusion  that  the  Malay  possesses  from  12  to  15  per 
cent  more  sweat  glands  than  the  white.  Measurements  on  Negroes 
are  not  yet  complete  enough  to  warrant  a  final  statement,  but  the 
results  show  that  the  race  has  perhaps  an  excess  of  7  per  cent.  The 
few  counts  which  have  been  made  upon  Negiatos  show  26.82  per 
cent  excess  for  adults  and  67.54  for  youths.  Nothing  can  as  yet  be 
said  concerning  the  relative  capacity  of  the  individual  glands  of  the 
two  races.  In  this  respect  then  the  Malay  possesses  a  decided 
advantage  over  the  white  man,  which  the  latter  can  only  offset  by 
seeking  greater  shade.  Probable  injurious  or  disagi'eeable  effects 
attributed  to  tropical  sunlight  are  caused  by  the  evenness  of  the 
climate  rather  than  by  the  difference  of  insolation  as  compared 
with  other  places. 

The  monotony  due  to  the  absence  of  severe  contrasts,  such  as  are 
given  by  winters,  has  its  effect.  However,  Chamberlain^*'  investi- 
gated the  systolic  blood  pressure  and  pulse  rate  in  6,847  readings 
and  1,489  individuals  of  varying  lengths  of  residence  in  the  Tropics, 
and  he  found  that  the  pressures  were  little,  if  any,  below  those  found 
in  temperate  climates.  There  was  no  progressive  tendency  for  the 
pressure  to  increase  or  decrease  with  continued  tropical  residence 
up  to  a  little  over  three  years,  beyond  which  point  his  observations 
did  not  extend.  He  concludes  that  the  mean  blood  pressure  for 
Filipinos  during  the  period  of  15  to  40  years  of  age  does  not  differ 
from  the  pressure  at  the  same  age  for  Americans  residing  in  the 
Philippines,  for  neither  race  is  very  materially  below  the  figure  to 
be  expected  of  white  men  residing  in  temperate  climate.  Other 
investigators  believe  that  the  blood  pressures  are  lower  in  the  Philip- 
pines and  do  not  think  that  all  of  Chamberlain's  conclusions  are 
entirely  warranted  by  his  data.  Musgrave "  states  "there  is  a 
general  lowering  of  the  blood  pressure  in  tropical  climates  and  that 
this  affects  all  classes  and  conditions  of  people.  The  normal  blood 
pressure  of  the  Fihpino  runs  lower  than  average  figures  taken  from 
tcmperat(^  climates  and  runs  much  lower  than  the  pressure  in  the 
same  people  while  residing  in  temjjeratc  climates." 

In  conclusion,  it  must  be  pointed  out  that  if  individuals  must  be 
exposed  to  the  sun,  as  in  the  case  of  troops  on  the  march,  they  can 
be  given  adecjuate  protection  from  the  sun  by  light,  preferably  white 
clothing  and  helmets,  but  it  must  be  remembered  that  perspiration 
is  a  great  factor  in  keeping  the  body  normal  under  these  conditions  ♦. 
and  that  during  exercise  in  hot  weather,  much  water  is  lost  during  t 
the  tlay.  Some  of  the  ill  ett"ects  attributed  to  sun  are  probably  due 
to  rapid  loss  of  water  from  the  system  and  could  be  avoided  if  the 
individual  were  in  a  position  to  drink  enough  to  preserve  the  equi- 
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librium.  If  a  supply  of  pure  water  is  not  present,  the  temptation 
to  drink  available  water  along  the  road  may  become  irresistible 
and  sickness  caused  by  infection  from  such  a  source  may  be  attribu- 
ted to  the  sun  as  a  predisposing  factor. 

*  Paul  C.  Freer,  M.  D.,  Ph.  D.,  director  of  the  Bureau  of  Science,  Manila,  P.  I. 
died  on  Apr.  17, 1912.  This  article  is  written  by  H.  D.  Gibbs,  chief  of  the  division  of 
organic  chemistrj-,  bureau  of  science,  and  associate  professor  of  chemistry,  University 
of  the  Philippine,  Manila,  P.  I. 

2  Baly  and  Collie.  Journ.  Chem.  Soc,  London  (1905)  87, 1339.  Baly  and  Eubank, 
Ibid.,  1348.  Baly  and  Desh.  Astrophys  Jour.  (1906)  23,  118.  Baly  and  Marsden. 
Journ.  Chem.  Soc,  London  (1908)  93,  2108.  Baly  and  Stewart,  ibid.  See  Hautzsch, 
Ber. ,  to  the  cohtrary. 

^  Gibbs.  The  question  of  the  production  of  hydrogen  peroxide  by  the  action  of 
sunlight  on  water  and  oxygen.     Gibbs.     Phil.  Journ.  Sci.     Sec.  A.     (1912),  7,  No.  2. 

■'Gibbs.  The  compounds  which  cause  the  red  color  in  phenol.  Phil.  Journ.  Sci., 
Sec.  A.  (1908)  3,  357  and  The  oxidation  of  phenol;  The  effect  of  some  forma  of  light 
and  of  active  oxygen  upon  phenol  and  anieole,  Ibid.  (1909),  4,  133. 

»  Nef,  Ber.      (1885),  18,  3499. 

6  Ber.  (1889),  22,  1783. 

•  Gibbs,  Williams,  and  Pratt,  Phil.  Journ.  Sci.,  Sec.  A.     (1912),  7,  No.  2. 

''  Gibbs.     The  compounds  which  cause  the  red  coloration  of  Aniline:  I.  The  effect 
of  oxygen  and  ozone  and  the  influence  of  light  in  the  presence  of  oxygen;  II.  The 
effect  of  sunlight  in  the  absence  of  oxygen,  etc.,  Ibid.  (1910)  5,  9,  and  419. 
9  Gazz.  Chim.  (188G)  16,  III;  and  Ber.  (1901)  34,  1532. 

^°  Gibbs.  The  action  of  sunlight  upon  methyl  alcohol.  Phil.  Journ.  Sci.,  Sec.  A. 
(1912),  7,  No.  2. 

'^  Ilann,  Handbuch  der  Klimatologie  (1910),  2,  23,  calls  attention  to  the  measure- 
ments  at  Chinchochre,  Laoango  coast,  near  the  Equator.  The  regular  measurements 
of  the  surface  of  the  earth  exposed  to  the  sun  gave  temperatures  over  75°,  often  80°, 
and  at  one  time  nearly  85°  C. 

'■'  Bull.  U.  S.  Mt.  Wilson  Obs.  (1910)  3, 100. 

■3  Astrophys.  Journ.  (1899),  9,  342. 

*■»  Jahrb.  d.  k.  k.  Zentralanstalt  f,  meteorol.  m  .  Geodyn  (1906),  n.  f.  43,  12. 

1^  Kimball,  Ibid.,  114,  115. 

i«  Ibid.,  103. 

"  The  solution  finally  adopted  in  this  laboratory  consists  of  5  cubic  centimeters 
01  a  1  per  cent  solution  of  uranyl  acetate,  5  cubic  centimeters  of  a  10  percent  oxaliC' 
acid  solution  (hydrated),  and  20  cubic  centimeters  of  water. 

^«This  journal,  sec.  A  (1907),  2,  127,  and  (J910),  5,  281. 

"  Bruner  and  Kozak,  Ztschr.  f.  Elektro-Chemie  (1911),  17,  354,  state  that  the  reac- 
tion has  no  temperature  coefficient,  but  with  this  we  do  not  agree.  The  question  is, 
at  present,  under  investigation. 

^  Through  the  kindness  of  the  Hawaiian  Agricultural  Experiment  Station,  Dr. 
E.  V.  Wilcox,  in  charge,  Mr.  W.  T.  McGeorge  making  the  titrations,  using  a  200-cubic 
centimeter  Erlenmeyer  flask  which  has  been  sent  to  this  laboratory  for  standardiza^ 
tion. 

2*  Through  the  kindness  of  the  Institute  for  Medical  Research,  Dr.  Henry  M.  Eraser, 
director,  Mr.  M.  Barrowcliff  making  the  titrations,  a  quart  flask  was  used. 

-^  Through  the  kindness  of  the  Wellcome  Research  Laboratories.  Dr.  Andrew 
Balfour,  director,  Dr.  W.  Beam,  chemist. 

-^  Through  the  kindness  of  Dr.  Raymond  F.  Bacon,  Bureau  of  Chemistry. 
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•*  Through  the  kindness  of  Dr.  H.  Spoehr,  Desert  Laboratory. 

"  Through  the  kindness  of  Prof.  Dr.  Wilhelm  Muthmann,  Koniglich  Bayer. 
Techniche  Hochschule. 

^  Loc.  cit.,  35. 

-^  A  large  number  of  photographs  of  the  sun's  spectrum  taken  in  Manila  and  Baguio 
show  that  the  ultra-violet  is  cut  off  at  about  the  same  point  that  other  observers  have 
noted  in  various  parts  of  the  world,  namely,  about  291  uu. 

•-»  Phil.  Journ.  Sci.,  sec.  B  (1911),  G,  101. 

^  Aron,  ibid.,  110,  makes  the  statement  that  monkeys  have  no  sweat  glands. 
During  the  time  at  his  disposal,  as  he  was  going  on  a  long  leave  of  absence,  Aron 
did  not  investigate  this  question  completely.  Dr.  Shaklee,  of  the  department  of 
pharmacology.  University  of  the  Philippines,  states  that  monkeys  do  have  sweat 
glands.  See  also  Blaschko,  Arch.  f.  milkros.  Anat.  (1887),  30;  Wimpfelheimer, 
Anat.  Hefte  (1907),  34,  492;  Krause,  Beitrage  z.  Kenntniss  der  Haut.  d.  Affen;  Inaug. 
DLssertat.,  Berlin  (1888),  is  not  available.  Sweat  glands  have  been  found  by  Mr. 
Clark,  of  the  department  of  anatomy,  University  of  the  Philippines,  in  the  forehead, 
hands,  feet  axillse,  and  abdomina  of  our  monkeys. 

^'^  Results  to  be  published  in  Phil.  Journ.  Sci. 

'*  Gibbs,  H.  D.  The  effect  of  sunlight  upon  men,  monkeys,  and  rabbits,  and  a  dis- 
cussion of  the  proper  clothing  for  protection.     Phil.  Journ.  Sci.,  sec.  A  (1912),  7,  2. 

^-  It  very  rarelj"^  happens  that  the  area  of  the  shaded  portion  of  an  animal  body 
exposed  to  the  sun  does  not  greatly  exceed  that  of  the  surface  exposed. 

°»  Phil.  Journ.  Sci.,  sec.  B.  (1911),  6,  427. 

3*  Ibid.  (1910)  5,  525. 

^"  Results  to  be  published. 

3«  Ibid.,  Sec.  B.     (1911),  6,  431. 

"  Phil.  Journ.  Sci.,  Sec.  B.  (1910),  5,  325.  Further  experiments  now  in  progress, 
and  results  communicated  by  letter.     These  will  be  published  shortly. 


THURSDAY  MORNING,  SEPTEMBER  26,   1912. 

DESINFEKTION  ATJF  KBIEGSSCHIFFEN. 

Marine-Generaloberarzt  Dr.  Richelot,  Kiel,  Germany. 
(Unter  teilwclser  Benutzung  von  Aufzeichnungen  des  Marine-Oberstabarztes  Dr.  lUegel.] 

Die  Eigenart  der  Bordverhaltnisse  bringt  auf  Kriegsschiffen 
wichtige  Abweichungen  in  der  Desinfektioii  von  den  an  Land 
gebrauchlichen  Methoden  init  sich.  Sie  sind  im  wesentlichen  be- 
griindet  duich  die  notwendige  Beschriinkung  in  der  Wahl  der 
Desinfektionsmittel  und  die  gebotene  Riicksicht  auf  die  Einfachheit 
in  ihrer  Handhabung. 

Im  allgemeinen  sind  Desinfektionen  grosseren  Massstabes  unter 
den  wohlgeordneten  Verhaltnissen  des  modernen  Kriegsschiffes  selten 
notwendig.  Der  Grund  dafiir  ist  zunachst  zu  suchen  in  der  allen- 
thalben  herrschenden  peinlichen  Ordnung  und  Sauberkeit.  Dann 
aber  spielt  die  Tatigkeit  der  Schiffsarzte  eine  grosse  Rolle  dabei.  Der 
Gesundheitszustand  der  gesamten  Besatzung  wird  dauernd  iiberwacht. 
Infektiose  oder  Verdachtige  werden  schnell  herausgefunden  und 
konnen  isoliert  oder  ausgeschifft  werden.  Das  Einschleppen  von 
Krankheitskeimen  durch  Nahrangsmittel  oder  Trinkwasser  wird 
durch  deren  stetige  Kontrolle  verhindert  oder  doch  erschwert,  der 
Verkehr  mit  dem  Lande,  namentUch  an  ungesunden  Hafenplatzen, 
ist  streng  geregelt. 

Trotzdem  ware  es  unverantwortlich,  sich  lediglich  auf  diese 
Vorbeugungsmassregeln  zu  verlassen  und  nicht  alles  zu  tun,  um 
Ansteckungskeime,  falls  sie  auf  das  Scliiff  gelandt  sind,  wieder 
unschadlich  zu  machen.  Denn  es  darf  nicht  verkannt  werden,  dass 
das  Schiff  durch  seine  Bauart  und  die  Lebensverhaltnisse  seiner 
Besatzung  in  dieser  Hmsicht  schwer  gefahrdet  ist.  Das  enge 
Zusannenleben,  die  unvermeidliche  nahe  Beriihrung  der  Schiffsbe- 
wohner,  gemeinsame  Schlafplatze  gemeinsame  Korperreinigung, 
gemeinsame  Aufbewahrung  der  Hangmatten  im  engen  Raum, 
gemeinsame  Benutzung  vieler  Gerate,  Vorhandensein  schwer  zu- 
ganglicher  Ecken  und  Winkel— alles  das  sind  Momente,  durch  die 
ein  schnelles  Umsichgreifen  ansteckender  Krankheiten  ausserordBnt- 
lich  begiinstigt  wird.  Audi  die  explosionartige  Verbreitung  von 
Infektionskrankheiten  durch  Einschleppung  von  Kranldieitskeimen 
mit  Nahrungsmitteln  oder  Trinkwasser  gehort  trotz  aller  Vorsichts- 
massregeln  durchaus  in  den  Bereich  der  Moglichkeit.  Kurz— es  muss 
nachdriicklich  verlangt  werden,  dass  jedes  Kriegsschiff  jederzeit  in 
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der  Lage  ist,  sich  vor  der  Ausbreitung  iibertragbarer  Krankheiten 
durch  zweckentsprechende,  unter  Umstanden  sehr  umfangreiche 
Desinfektioiismassnahmeii  zu  schutzen. 

Kriegsschiffe  siiid  nicht  in  der  Lage,  die  notwendigen  Desinfek- 
tionen  durch  Kolonnen  berufsmassiger  Desinfektoren  voruehmen  zu 
lassen,  vie  es  z.  B.  in  den  Grossstadten  geschieht.  Sie  sind  vielmehr 
zu  diesem  Zweck  auf  die  eingescbifften  Sanitatsmannschaften  ange- 
wiesen.  Zwar  crlialtcn  diese — wenigstens  in  der  deutschen  Marine — 
besonderc  Unterrichtskurse  im  Desinfektionswesen  und  gewinnen 
auch  durch  den  taglichen  praktischen  Dienst  am  Krankenbett  Ver- 
standnis  und  Blick  wenigstens  fiir  die  Erfordernisse  der  laufenden 
Desinfektion  am  Krankenbett.  Ueber  die  Routine  gewerbemassiger 
Desinfektoren,  namentlich  in  der  Raumdesinfektion,  verfiigen  sie 
jedoch  selbstverstandlich  nicht.  Doch  \vird  dieser  Mangel  dadurch 
ausgeghchen,  dass  Desinfektionen  an  Bord  stets  unter  der  sachlaindi- 
gen  Leitung  und  Aufsicht  der  Aerzte  ausgefiihrt  werden,  und  dass 
somit  bei  ihnen  die  Gefahr  kritiklosen,  schematischem  Vorgehens 
nicht  besteht,  die  bei  den  an  Land  in  der  Regel  arztlich  nicht  beauf- 
sichtigten  Desinfektionen  nicht  immer  auszuschUessen  ist.  Sollten  in 
einzelnen  Fallen  die  vorhandenen  Sanitatsmannschaften  nicht  aus- 
reichen,  so  sind  sic  leicht  durch  die  vermoge  ihrer  besonderen  Aus- 
bildung  dafiir  geeigneten  Krankentrager  und  sonstiges  intelligentes 
und  zuverlassiges  Personal  zu  ergilnzen. 

Als  Desinfektionsmittel  konnte  von  vorneherein  jedes  Mittel  an 
Bord  verwendet  werden,  das  sich  auch  an  Land  bewalirt  hat.  Aber — 
wie  schon  eingangs  erwahnt — die  Bordverhaltnisse  verlangen  Be- 
schrankung  in  der  Auswahl.  Folgende  Anforderungen  sind  zu  stellen: 
Zuverlassige,  schnelle  Wirksamkeit,  vielseitige  Verwendbarkeit, 
Einfachheit  in  der  Handhabung,  geringe  Raumbeanspruchung  und 
Haltbarkeit  in  jedem  Klima. 

Von  diesen  Gesich  tspunkten  aus  geniigen  von  chemisch  wirkenden 
Desinfektionsmitteln  Sublunat,  Kresolseifenlosung  (bezw.  Phenol), 
gebrannter  Kalk  und  Formaldehyd— erstere  drei  vorzugsweise  fiir  die 
laufende,  letztores  fiir  die  Raumdesinfektion  bestimmt.  Diese  vier  |; 
Mittel  sind  fiir  jede  amr  mogliche  Art  der  chemischen  Desinfektion 
ausreichend.  Sie  miissen  an  Bord  stets  in  geniigender  Menge  vor- 
handen  sein.  Zu  erganzen  sind  sie,  vo  es  die  Verhaltnisse  gestatten, 
durch  Chlorkalk.  Dieses  in  vielen  Fallen  vortrefflich  wirkende  Mittel 
kaimi  jedoch  infolge  seiner  leichten  Verderblichkeit  nicht  vorratig 
gehalten,  muss  vielmehr  jeweilig  frisch  beschafft  werden.  Seine  Ver- 
wendbarkeit an  Bord  ist  darum  leider  sehr  beschrankt,  und  zwar 
vorwiegend  auf  den  ILifenaufenthalt. 

Subhmat  und  Kresolseifenlosung  werden  in  den  bekannten  Mi- 
schungsverhaltnissen  in  Wasser,  gebrannter  Kalk  und  Chlorkalk  als 
sog.  Kalkmilch  und   Chlorkalkmilch   angewandt.     Zu   beachten  ist, 
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dass  Kresolseifenlosung  bei  Ankaufen  im  Auslande  ini'olge  ihrer 
schwankenden  Zusammensetzung  in  verschiedenen  Landern  besser 
durch  Phenol  (Acidum  carholicum)  zu  ersetzen  ist,  das  iiberall  von 
gleicher  Beschaffenheit  ist.  Beziiglich  des  Kalkes  ist  zu  bemerken. 
dass  es  sich  nicht  empfielt,  ihn  ungeloscht  an  Bord  mitzufiihren,  da 
er  in  dieser  Form  nicht  haltbar  genug  ist.  Es  ist  vorzuziehen,  ihn  in 
geloschtem  Zustande  (mit  etwa  3  Teilen  Wasser)  als  dicken  Kalkbrei 
in  grossen,  glasierten  Tongefassen  aufzubewahren.  Unter  dieser 
Voraussetzung  bleibt  er  jahrelang  desinfektionskraftig.  Nur  ist  es 
notig  die  harte,  gelbliche  Schicnt,  die  sich  nach  langerem  Nicht- 
gebrauch  geiegentlich  auf  der  Oberflache  durch  die  Einwirkung  der 
Luft  gebildet  und  an  Wirksamkeit  eingebiisst  hat,  zu  enfcfernen. 
Geloschter  Kalk  hat  den  Vorzug,  dass  er  fast  iiberall  zu  billigem 
Preise  wieder  zu  ersetzen  ist.  Fiir  die  Falle,  in  denen  Verstopfungen 
von  Rohren,  Yentilen  u.  dergl.  zu  befiirchten  steht,  ist  Kalk-  und 
Chlorkalkmilch  vorher  zu  filtiieren  bezw.  durch  Abseihen  oder 
Absitzen  zu  klaren, 

Als  Mittel  fiir  die  Raumdesinfektion  beansprucht  das  Formalde- 
hydgas  nach  den  neuesten  Forschungen  den  Vorrang.  In  Verbindung 
mit  Wasserdampf  vernichtet  es  nicht  nur  die  in  der  Luft  schwebenden 
Krankheitskeime,  sondern  erzielt  auch  eine  griindliche,  wenn  auch 
nur  die  Oberflache  betreffende  Desinfektion  der  Wande  und  Gegen- 
stande.  Zwei  Verfahren  zur  Erzeugung  des  Formaldehydwasser- 
dampfes  wetteifern  heutzutage  mit  einander,  die  Verdampfung^ap- 
parate  und  die  apparatlosen  Verfahren,  deren  Leistungen  im  ganzen 
als  gleichwertig  bezeichnet  werden  konnen.  Ein  Vergleich  beider 
ergjbt  bei  den  Apparatverfahren  betrachtliche  einmalige  Ausgaben 
fiir  die  Beschaffung  der  kostspieligen  Apparate,  die  bei  den  apparat- 
losen Verfahren  naturgemass  fortfallen.  Dafiir  arbeiten  sie  aber  im 
Betriebe  billiger  als  die  apparatlosen  Verfahren.  Sie  sind  also  iiberall 
da  vorzuziehen,  wo  es  sich  um  regelm^ssigen  Grossbetrieb  handelt, 
bei  den  die  Anschaffungskosten  fiir  die  Apparate  bald  herausgewirt- 
schaftet  werden  konnen,  wie  z.  B.  bei  den  taglichen  Wohnungsdesin- 
fektionen  in  den  Stadten.  Sie  sind  aber  den  apparatlosen  Verfahren 
gegeniiber  bei  nur  aelegentlicher  Benutzung  unwirtschaftlicher. 
Letzteres  trifft  fiir  Schiffe  zu,  bei  deenen  Raumdesinfektionen  ver- 
haltnissmassig  selten  notwendig  sind.  Wenn  schon  dieser  Grund  f  lii' 
die  apparatlosen  Verfahren  im  Schiffsbetrieb  spricht,  so  ist  noch  Fol- 
gendes  zu  ihren  Gunsten  anzufiihren.  Bei  explosionsartig  auftre- 
t^nden  Epidemien  oder  bei  ausgebreiteten  Ansteckungen  wird  es 
liaufig  von  einschneidender  Bedeutung  sein,  gleichzeitig  und  rasch 
eine  grosse  Reihe  von  EinzelrJiumen  desinfizieren  zu  konnen.  Dazu 
wiirdc  man  aber  bei  den  Apparatverfahren  einer  erheblichen  Menge 
von  Apparaten  benotigen,  deren  Mitfiilirung  den  Gesetzen  der 
Sparsamkeit  und  der  Raum-  und  Gewichtsbeschrankung   zuwider- 
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liefe.  Im  Gegensatz  dazii  liisst  sich  die  Fordening  gleichzeitiger 
Desinfektion  einer  beliebigen  Zahl  verschiedener  Einzelraiime  durch 
die  apparatlosen  Verfahren  ohne  vveiteres  erfiilleii.  Gegen  die  Appa- 
ratverfahren  spricht  ferner  die  grossere  Feuergefahrlichkeit,  die  durch 
die  Verwendung  von  S])iritiis  bedingt  ist.  Ganz  aiisziischalten  ist  die 
Feuergefahrlichkeit  freilich  auch  bei  den  apparatlosen  Verfahren 
nicht.  Denn  immerhin  sind  auchdabei  Feuererscheiniingen  beob- 
acht^t.  Indcssen  gehort  einereeits  dies  Vorkommnis  zu  den  grossten 
Seltenheiten,  anderseits  lassen  sich  seine  Gefahren  bei  einiger  Vor- 
sicht  mit  Sicherheit  vermeiden.  Schliesslich  erfordert  die  Bedienung 
der  Apparatc  oinige  Sachkenntnis  und  Geschicklichkeit,  wahrend 
gerade  die  ausserordentlich  einfache  Handhabung  einen  der  Haupt- 
vorziige  der  apparatlosen  Verfahrenbildet.  Aus  den  angefiihrten 
Grtinden  folgt  also,  dass  zur  Raumdesinfektion  an  Bord  nur  die 
apparatlosen  A'^erfahi'en  allgemeine  Verwendung  verdienen. 

Von  letzteren  kommen  nach  den  Eregebnissen  modernster  For- 
schung  als  unbedingt  .  zuverlassig  nur  die  Kalimpermanganatver- 
fahren  in  Betracht.  Sie  beruhen  auf  einer  ungemein  heftigen  che- 
mischen  Reaktion  zwischen  Formaldehyd  und  Kaliumpermanganat 
in  Gegenwart  von  Wasser,  welch  letzteres  durch  die  antstehende 
Siedehitze  gleichzeitig  mit  dem  Formaldehyd  zum  Verdampfen 
gelangt.  Ob  als  Formaldehyd trager  dabei  das  fliissige  Formalin 
oder  das  feste  Paraform  benutzt  wird,  ist  fiir  den  Erfolgohne 
Belang.  Das  Formalinkaliumpermanganatverf ahren  ist  billiger  als  das 
Paraformkaliumpermanganatverfahren.  Doch  spricht  fiir  letzt«res 
die  kompendiose  Form  und  die  grossere  Haltbarkeit.  Aus  diesem 
Grunde  wird  fiir  die  Schiffe  im  Ausland  das  Paraform-  -m  Inland  das 
Formalinverfahren  zu  bevorzuben  sein.  Das  Kaliumpermanganat 
ist  in  Kristallform,  nicht  gepulvert,  mitzugeben,  da  es  in  letzLerem 
Zustande  an  Wirksamkeit  verliert,  das  Formalin  (Formaldehydlosung) 
.35  prozentig,  das  Paraform  (polymerisiertes  Formaldehyd)  nach  den 
Forderungen  des  belgischen  oder  franzosischen  Arzneibuches  oder  in 
sons  tiger  guter  Handelsware.  ^. 

Neben  diesen  chemischen  Desinfektionsmitteln  spielt  die  mecha-  ^i 
nische  Beseitigung  von  Krankheitskeimen  eine  grosse  Rolle.  Als  ,v(] 
solche  ist  zuniichst  die  einfache  Vonbordschaffung  infektiosen  Mate- 
rials zu  nennen,  die  aber  selbstvcrstandlich  nur  wahrend  der  Fahrt 
auf  hohor  See  unter  den  notigen  Vorsichtsmassregeln  in  Betrach 
kommen  kann,  ferner  die  Vernichtung  von  Krankheitskeimen  durch 
Verbrennen,  durch  Kochen,  ihre  Fixierung  durch  Oelfarbenanstrich 
und  scliliesslich  die  Desinfektion  durch  stromenden  Wasserdampf. 
Letztere  ist  in  den  Fallen  ein  unentbehrliches  Hilfsmittel,  in  denen 
es  auf  Tiefenwirkung  ankommt,  also  bei  allem  porosen  Material. 
Stromendor  gesiittiger  Wasserdampf  von  100°  C.  vcrnichtet  in 
kiirzester  Zeit  alle  in  Betrecht  kommenden  Ansteckungskeime  an  der 
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Oberflache  und  in  den  Gewebsporen.  Bedingung  ist  dabei  nur,  dass 
er  an  alle  Teile  der  zu  desinfizierenden  Gegenstande  wdrklich  in  dieser 
Tempera tur  herankommen  kann,  und  dass  die  in  den  Poren  enthaltene 
Luft  durch  den  Dampf  verdrJingt  wird.  Da  nun  Wasserdampf 
speziiisch  leichter  ist  als  Luft,  ist  es  notwendig,  dass  er  von  oben  her 
an  die  zu  desinfizierenden  Gegenstande  herangeleitet  ^^^rd,  und  dass 
die  verdrangte  Luft  unten  entweichen  kann.  Diesc  Bedingungen 
werden  voUkommen  nur  durch  Dampf kammern  erreicht.  Es  ist 
bedauerlich,  dass  sich  solche  Dampfkammern  bisher  kaum  auf 
Schiffen  befinden,  und  es  muss  durchaus  verlangt  werden,  dass  die 
vorhandenen  Desinfektionsmittel  durch  ihren  Einbau  vervollstandigt 
werden.  Es  wiirde  fiir  jedes  Schiflf  eine  kleine,  nur  wenige  cbm 
fassende  Dampfkammer  geniigen,  die  ohne  erhebliche  Raum-  und 
Gewichtsbeanspruchung  an  Oberdeck  einzubauen  ware.  Die 
deutsche  Kriegsmarine  glaubt  auf  den  dampf  als  Desinfektionsmittel 
nicht  verzichten  zu  konnen  und  behilft  sich  mit  Improvisationen  von 
Dampfkammern,  iiber  die  spater  noch  zu  sprechen  sein  wird,  die  aber 
ihren  Zweck  nur  unvollkommen  erf  iillen. 

Was  nun  die  Anzeigen  zur  Desinfektion  anlangt,  so  eriibrigt  es  sich 
wohl,  alle  Krankheiten,  fiir  die  sie  in  Frage  kommt,  hier  namentlich 
aufzufiihren.  Allgemein  sei  gesagt,  dass  sie  bei  alien  bedeutungs- 
volleren  Erkrankungen  Platz  zu  greifen  hat,  bei  denen  mittelbare 
oder  ummittelbare  Ubertragung  der  ausgebUdeteii  Krankheitskeime 
von  Mensch  zu  Mensch  oder  Tier  zu  Mensch  moglich  ist.  In  ihren 
Bereich  fallen  jedoch  nicht  die  Krankheiten,  bei  deren  Ubertragung 
Insekten  als  Zwischenwirte  unausgebildeter  Keimformen  in  Frage 
kommen,  wie  beispielsweise  Malaria,  Gclbfieber,  vielleicht  auch 
Trypanose.  Zweifelhaft  kann  es  sein,  ob  Influenza  Desinfektionen 
notwendig  macht  oder  nicht.  Indessen  wird  die  ausserordentliche 
Hinfalligkeit  der  Influenzabazillen  ausserhalb  des  menschlichen 
Korpers  sowie  der  Umstand,  dass  die  Krankheit  gewohnlich  durch 
Kontakt  mit  Kranken  oder  BazUlentragern  unmittelbar  von  Person 
zu  Person  libertragen  wird,  die  Desinfektion  im  allgemeinen  antbehr- 
lich  machen  und  nur  auf  solche  Falle  beschrtinken  lassen,  die  mit 
starker  katarrhalischer  Absonderung  verbunden  sind.  Auch  auf 
die  RoUe,  die  das  Gelbfieber  gegeniiber  der  Desinfektionsfrage  spielt, 
muss  noch  kurz  eingegangen  werden.  An  vielen  Orten  wird  bei 
Gelbfiebererkrankungen  noch  desinliziert .  Nachdem  aber  durch  zahl- 
reiche  Versuche  einwandsfrei  erwiesen  ist,  dass  die  Pflege  Gelbfieber- 
kranker  ganz  ungefahrlich  ist,  dass  selbst  griindlicher  Kontakt  mit 
Blut  und  Ausscheidungen,  mit  gebrauchten,  ungereinigtem  Bettzeug 
und  schmutziger  Wasche  von  Gelbfieberkranken  keine  Erkrankung 
zur  Folge  hat,  dass  vielmehr  der  Stich  infizierter  Stechmiicken  den 
einzigen  Weg  bildet,  auf  dem  unter  natiirlichen  Verhaltnissen  die 
Krankheit  von  Mensch  zu  Mensch  libertragen  wird,  miissen  Desin- 
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fektionen  bei  dieser  Krankheit  als  nutzlos  unci  iiberfiussig  bezeichiiet 
werden.  Der  Schutz  vor  Ubertragung  von  Gelbfieber  liegt  vielmehr 
auf  anderem  Gebiete. 

Was  nun  die  Ausf  iihrung  der  Desinfektion  anbelangt,  so  unterschei- 
den  wir  in  althergebracliter  Weiso  laufende  und  Raumdesinfektion. 

Bei  den  Aufgaben,  die  der  iaufenden  Desinfektion  am  Krankenbett 
zustehen,  kann  von  der  Besprechung  der  Desinfektion  derHande  und 
anderer  Korperteilc,  die  mit  dem  Kranken  oder  verdiichtigen  Gegen- 
standen  in  Beriihrung  gekommen  sind,  sowie  der  Desinfektion  von 
Instrumenten  Abstand  genommen  werden,  da  ihrc  Methoden  allge- 
mein  bekannt  und  anerkannt  sind.  Beziiglich  der  Unschadlichma- 
chung  von  Ausscheidungen  Kjanker,  Wund-  und  Geschwiirsabson- 
derungen  und  der  damit  getrankten  Verbandstoffe,  von  Schmutz- 
und  Badewasser  wird  auf  das  vorhin  erwahnte  Verfahren  hinge- 
wiesen,  diese  Stoflfe  wahi'end  der  Fahrt  auf  hoher  See  unter  den 
notigen  Vorsichtsmassregeln  uber  Bord  zu  geben,  selbstverstandlich 
unter  Benutzung  von  Ausgiissen  oder  Aborttrichtern,  die  ihrerseits 
dann  natiirlich  ebenso  wie  die  Behaltnisse,  in  denen  Krankheits- 
produkte  sich  befanden,  zu  desinfizieren  sind.  Dies  Verfahren  ver- 
dient  wahrend  der  Fahrt  den  Vorzug  vor  der  Behandhmg  mit  desin- 
fizierenden  Fliissigkeiten,  bei  der  ein  Yerschtitten  bei  den  oft  lebhaf- 
ten  Schiffsbewegungen  nicht  immer  zu  vermeiden  ist.  1st  das  nicht 
angangig,  so  sind  Absonderungen  aus  Nase,  Rachen,  Lunge,  von 
Wunden  imd  Geschwiiren  in  Gefassen  aufzufangen,  die  mit  Kresol- 
wasser  oder  Sublimatlosung  zur  Halfte  gefiiilt  sind.  In  diesen 
Losungen  miissen  sic  mindestens  zwei  Stunden  stehen,  ehe  sie 
fortgegossen  werden  diirfen.  Bei  tuberkulosem  Auswurf  geniigt 
jedoch  diese  Behandhmg  nicht  immer;  es  ist  sicherer,  ihn  durch 
Kochen  der  Losung,  in  die  er  entleert  ist,  unschadlich  zu  machen. 
Erbrochenes,  Harn  mid  Stulil  miissen  mit  der  Uirem  Quantum  gleichen 
Menge  Kresolwasser,  Kalkmilch  oder  Clilorkalkmilch  versetzt  werden 
und  diirfen  ebenfalls  ei^st  nach  friihestens  zwei  Stunden  in  die  Aus- 
giisse  entleert  werden.  Fester  StuW  erfordert  griindliche  Zerklei- 
nerung  und  cntsprechend  langere  Einwirkung  der  Desinfektionsmittel. 
Schmutzwasser  sind  durch  zweistiindige  Einwirkung  von  Kalk- 
milch oder  Chlorkalkmilch  zu  desinfizieren,  von  denen  man  soviel 
zuzusetzen  hat,  dass  die  Mischung  kraftig  alkalisch  reagiert  bezw. 
starken  Chlorgeruch  zeigt. 

Badewasser  sind  in  derselben  Weise  mit  filtrierter  Kalkmilch  oder 
Chlorkalkabschwemmung  oder  mit  Sublimat  zu  behandeln,  das  in 
diesen  Fallen  nach  von  Esmarch  bereits  in  ausserordentlicher  Verdiin- 
nung  (1:100,000)  Wuchsformen  abtotet,  sodass  2  gr.  auf  1  Vollbad 
(200  1.)  geniigen,  oder  sie  sind — was  bei  vorhandener  Dampfiei- 
tung  das  bequemste  Verfahren  ist — fiir  eine  halbe  auf  80-90°  C.  zu 
erhitzen.     Gerate,  in  denen    Krankheitsprodukte  aufgefangen  sind. 
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Waschschiisseln  und  Badewannen  sind  nach  Desiiifektion  ihres 
Inhalts  mit  Kresolwasser  oder  Sublimat  (letzteres,  jedoch  niclit  bei 
blanken  Metallgeriiten)  grundlicli  aiiszuscheuern  und  mit  heissem 
Wasser  nachzuspiilen.  Sonstige  Krankengerate,  Arzneiglaser,  Ess- 
geschgirre  u.  s.  w.  sind  15  Minuten  lang  in  2  Prozent  Sodalosung 
auszukochen  und  dann  griindlich  zu  splilen.  Niclit  auskochbare 
Gegenstande,  wie  z.  B.  Fieberthermometer,  sind  mit  Sublimat-  oder 
Kresollosung  zu  desinfekzieren.  Gebrauchte  Verbandstiicke,  Speise- 
reste,  Kehricht  und  dergl.  sind  am  besten  zu  verbrennen.  Wasche 
und  waschbare  Kleidungsstiicke  sind  f  iir  mindestens  zwei  Stunden  in 
Eimern  der  Wirkung  von  Kresollosung  zu  unterzieben,  von  der  sie 
vollstandig  bedeckt  sein  miissen,  ehe  sie  weiter  gereinigt  werden 
konnen.  Nicbt  waschbare  Kleidungsstiicke,  ausser  solcben  aus  Leder 
oder  Gummi,  wollene  Decken,  Matratzen,  Betten  und  dergl.  sind  mit 
Sicherlieit  nur  durch  stromenden  Dampf  zu  desinfekzieren.  Ein 
Abreiben  mit  Sublimat,  Kresollosung  oder  eine  Formaldehydbe- 
handlung  geniigt  fiir  Gegenstande  aus  Leder  oder  Gunomi,  ist  aber 
sonst  nur  fur  die  Falle  ausreichend,  in  denen  man  mit  einer  Ober- 
flachendesinfektion  auszukommen  glaubt.  Leider  fehlen  Dampf- 
desinfektionsapparate,  wie  schon  hervorgehoben,  meistens  auf  Schif- 
fen,  und  man  ist  daber  auf  den  Notbehelf  durch  Improvisationen 
angewiesen. 

In  der  deutschen  Kriegsmarine  wird  folgendes  Verfahren  ange- 
wandt:  In  ein  grosses  Fass  oder  eine  grosse  Balje,  die  mit  Segeltuch 
gut  ausgekleidet  werden,  wird  durch  ein  Zweigdampfrohr  Dampf 
von  1.5  Atm.  Spannung  zum  Boden  geleitet,  iiber  dem  durch 
kreuzweise  gelegte  Lattenstiicke  eine  Art  Hohlraum  geschaffen-  ist. 
Etwa  in  dem  Rohr  vorhandener  Schmutz  wdrd  durch  Ablassen  von 
Dampf  vorher  entfernt.  Das  Dampfrohr  selbst  wird  ummckelt, 
und  vor  seine  Miindung  wird  ein  Stiick  Leinewand  gebunden.  In 
das  Behaltnis  wird  das  Desinfektionsgut  locker  geschichtet.  Dariiber 
kommt  ein  mit  Gewichten  beschwerter,  lose  sitzender  Deckel,  der 
entfernt  von  der  Einmiindung  des  Dampfrohres  ein  Thermometer 
tragt.  Durch  ein  Ventil  im  Dampfrohr  w^ird  die  Dampfzufiihrung 
so  geregelt,  dass  das  Thermometer  100°  zeigt.  Halbstiindige 
Einwirkung  hundertgradigen  Dampfes  soil  nach  den  Vorschriften 
ftir  die  Desinfektion  geniigen.  Das  Verfahren  diirfte  einer  strengen 
Kjitik  kaum  Stand  halten.  Schon  der  Umstand,  dass  der  Dampf 
von  unten  nach  oben,  somit  in  einer  f  iir  die  Verdrangung  der  schwe- 
reren  Luft  ungiinstigen  Richtung  dringt,  gewahrleistet  nicht,  dass  er 
in  alle  Poren  des  iibereinander  geschichteten  Desinfektionsgutes 
hineingelangt,  und  dass  iiberall  die  notwendige  Temperatur  von  100° 
erreicht  wird.  In  der  Tat  haben  Versuche  ergeben,  dass  die 
Abtotung  von  Alilzbrandsporen  im  Inneren  des  Desinfektionsgutes 
in  eine  halbe  Stunde  noch  nicht  erreicht  wurde,  dass  vielmehr  dazu 
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60  Minuten  notwendig  waren.  Neben  der  unsicheren  Wirkung  sind 
auch  sonstige  Nachteile  vorhanden.  Zunachst  der  nur  sehr  geringe 
Rauminhalt,  der  die  Aufnahme  grosserer  Gegenstande  nicht  gestattet 
und  bei  reichlicherem  Desinfektionsgiit  zu  mehrmaliger  Wiederholung 
des  Verfahrens  zwingt,  sodann  die  Moglichkeit  der  Bescbadigung  der 
Gegenstande  durch  Verbrennen  an  dem  beissen  Dampfrobr  und 
durcb  Rost  oder  Griinspan,  wovor  die  angegebenen  Vorsichts- 
massregeln  nicbt  immer  geniigend  schiitzen.  Aus  diesen  Erwagim- 
gen  mag  auf  die  Dringlicbkeit  des  Einbaus  kleiner  Dampfdesinfek- 
tionsapparate  nocbmals  hingewiesen  sein.  Fussboden,  Bettstelle, 
Mobel,  die  Wand  in  der  Nahe  des  Bettes,  Tiirgriffe,  Abortsitze 
u.  s.  w.  werden  durch  griindlicbes  Abscheuern  mit  Kresolwasser 
oder  Sublimatlosung  desinfiziert.  In  die  Aborttricbter  ist  nach 
jeder  Benutzung  filtrierte  Kalkmilcb  oder  Kresolwasser  zu  giessen. 

Nach  Entfernung  der  Kranken  oder  Erloschen  der  Krankheitsfalle 
kommt  es  zur  Raumdesinfektion,  die  unter  Umstanden  eine  umfas- 
sende,  eine  Anzahl  von  Schiffsraumen  in  sich  begreifende  sein  muss. 
Bewohnte  Schiffsraume,  wie  Wohndecke,  Messen,  Kammern,  Arrest- 
zellen  und  dergl.  werden  am  besten  durch  Einwirkung  von  Formal- 
dehyd  desinfiziert,  wofiir  aus  den  oben  angefiihrten  Grilnden 
apparatlose  Verfahren  bevorzugt  werden  miissen.  Auf  einige 
Einzelheiten  ist  hinzuweisen.  Da  die  Desinfektionswirkung  des 
Formaldehyds  an  die  Lufttemperatur  gebunden  ist,  unter  15°  C. 
allmahlich  abnimmt  und  unter  8°  C.  fast  ganzlich  erlischt,  miissen 
die  Raume  in  der  kalten  Jahreszeit  vorher  durch  Heizung  auf 
15-20°  C.  gebracht  werden.  Um  Entweichen  des  Gases  zu  ver- 
hindern,  miissen  alle  Oeffnungen,  Tiiren,  Fenster,  Luken,  Ventila- 
tionskanale  u.  s.  w.  sorgfaltig  verschlossen  und  abgedichtet  werden. 
Die  kiinstHche  Liiftung  ist  in  dem  ganzen,  zu  den  Raumen  gehorigen 
Teil  der  Kanalleitungen  abzustellen.  Wenn  letzteres  nicht  durch- 
fiihrbar  ist,  muss  als  Gegenmrkung  gegen  die  unvermeidUchen 
Druckdifferenzen  die  Dosis  der  Formaldehyderzeuger  erhoht  werden. 
Da  die  Wirkung  des  Formaldehydwasserdampfes  durch  Niederschlag 
von  Formahn  erfolgt,  miissen  warme  Flachen,  wie  Heizkorper,  heisse, 
an  benachbarte  Warmequellen  grenzende  Wande  und  dergl.  beson- 
ders  desinfiziert  werden,  da  der  wirksame  Formalinniederschlag  an 
ihnen  sofort  wieder  verdunstet.  Einer  besonderen  Desinfektion 
bediirfen  ferner  grobere  Verunreinigungen,  die  durch  das  Formalin 
wegen  seiner  nur  oberflachlichen  Wirkung  nicht  angegrifi'en  worden. 
Um  den  Formalindampfen  die  Moglichkeit  zu  gewahren,  an  alle 
Gegenstande  heranzukommen  und  sie  in  moglichst  grosser  Ausdeh- 
nung  zu  treffen,  sind  die  Mobel  abzuriicken,  durch  Klotze  hoch- 
zustellen,  ihre  Tiiren  und  Schubladen  zu  offnen,  Betten  und  lOeider 
frei  aufzuhangen,  Matratzen  aufrecht  hinzustellen  u.  s.  w. 
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Beim  Formalin-Kaliumpermanganatverfahren  gebraucht  man  fiir 
100  cbm  Raum  3.3  kg  Kaliumpermanganat,  3.3  1.  Formalin  und  3.3 
1.  Wasser,  beim  Paraformverfahren  1  kg  Paraform,  2  kg  Kaliumper- 
manganat und  3  1.  Wasser.  Diese  Mengen  tragen  der  allgemein 
anerkannten  Forderung  von  6  gr  Formaldehyd  auf  1  cbm  Raumin- 
halt  Rechnung.  Wegen  des  starken  Aufschaumens  miissen  geraumige 
Gefasse  gewahlt  werden;  man  tut  gut,  die  fiir  100  cbm  Raum  notigen 
Reagentien  auf  3  Gefasse  von  je  25-30  cm  Durchmesser  und  Hohe 
(Eimergrosse)  zu  verteilen.  Man  benutzt  Holzbottiche  oder  Gefasse 
aus  Eisenblech,  die  zum  Schutz  vor  etwaiger  Feuersgefahr  in  mit 
trockenem  Sand  gefiillte  Baljen  bei  moglichster  Entfernung  von 
entziindlichen  Gegenstanden  gestellt  werden.  Auf  dem  Boden  der 
Gefasse  wird  das  fein  kristallisierte  Kaliumpermanganat  gleichmassig 
ausgebreitet  und  dartiber  die  Mischung  von  Formalin  und  kaltem 
Wasser  gegossen,  oder  es  wird— beim  Paraformverfahren — Paraform 
und  Kaliumpermanganat  auf  dem  Boden  der  Gafasse  griindlich 
gemengt  und  dartiber  kaltes  Wasser  gegossen.  Durch  Umriihren  mit 
langen  Holzstaben  wird  fiir  moglichst  griindlicbe  Mischung  der 
Bestandteile  gesorgt,  wozu  bis  zur  Entwicklung  der  Formalindampfe 
geniigend  Zeit  bleibt.  Vierstiindige  Einwirkung  gewahrleistet  aus- 
reichende  Desinfektion.  Unter  Umstanden  versagt  gelegentlicb 
einmal  beim  Paraformverfahren  die  Reaktion.  Das  liegt  an  einem 
zufaUigen  Sauregehalt  des  kauf lichen  Paraforms.  Ein  geringer 
Zusatz  von  Natriumkarbonat  (5  gr  zu  den  obigen  fiir  100  cbm  Raum 
bestimmten  Mengen)  geniigt,  um  sie  in  Gang  zu  bringen.  Ein  vorhe- 
riger  Versuch  mit  geringfiigigen  Mengen  mrd  Klarheit  dariiber  brin- 
gen. Eine  Beseitigung  des  Formalingeruchs  durch  Ammoniak  nach 
Abschluss  der  Desinfektion  ist  unnotig;  die  natiirliche  und  kiinstliche 
Luftung  geniigen  vollstiindig,  um  in  kriizer  Zeit  alle  Spuren  zu 
beseitigen.  Die  in  den  benutzten  Gefassen  zuriickbleibenden,  durch 
das  Mangansuperoxyd  entstandenen  braunschwarzen  Flecke  sind 
leicht  mit  roher  Salzsaure  zu  entfernen. 

Ist  die  Formalindesinfektion  nicht  durchfiihrbar,  so  werden  Fuss- 
boden  und  nicht  mit  Olfarbe  gestrichene  Wande  mit  Kalkmilch  in 
diinner  Schicht  getiincht.  Dieser  Anstrich  ist  nach  3  Stunden  zu 
erueuern  und  kann  nach  24  Stunden  feucht  abgescheuert  werden. 
Statt  Kalkmilch  kann  auch  Kresolwasser  oder  Sublimatlosung  ange- 
wendet  werden,  womit  auch  Mobel,  Lagerstellen,  Gerate,  die  mit  Oel- 
farbe  gestrichnen  Wande,  Tiiren,  Fenster  u.  s.  w.  abzuwaschen  sind. 
Sie  sind  wahrend  mindestens  2  Stunden  damit  feucht  zu  halten  und 
sodann  mit  heissem  Seifenwasser  zu  spiilen.  Oelfarbenwande  kon- 
nen  auch  sehr  zweckmassig  mit  frischer  Oelfarbe,  aber  ohne  vor- 
heriges  Abkratzen  der  alten  Farbe,  gestrichen  werden,  wodurch  die 
Krankheitskeime  wirksam  fixiert  werden. 
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Vorratsraume.  Lasten,  Hellegatts  sind  aufzuriiumen  und  mit 
Kalkmilch  zu  streichen,  desgl.  Geschlossene  Fasser,  Kisten,  Korbe 
u.  s.  w.  Aiigebrocliene  Lebensmittel  sind  abzukochen  oder  zu 
rernicliten.  Besteht  Verdacht,  dass  das  Wasser  in  den  Wasserlasten 
infiziert  ist,  so  ist  es,  falls  angangig,  durch  Einleitung  von  Dampf  fiir 
eine  balbe  Stunde  auf  80-90°  C.  zu  erhitzen;  andernfalls  ist  Kalkmilch, 
und  zwar  je  2  1.  auf  100  I.,  oder  Clilorkalkmilch  im  Verhaltnis  von 
1 :10000  zuzusetzen.  Nach  einstiindiger  Einwirkung  kann  das  Wasser 
ausgepumpt  werden.  Auch  Maschinen-,  Heiz-.  Kolilen-,  Munitions- 
raurae  und  Kettenlasten  sind  mit  Kalkmilch,  Kresolwasser  oder  Subli- 
mat  in  der  angegebenen  Weise  zu  desinfizieren.  Besteht  Verdacht, 
dass  das  Bilgewasser  infiziert  ist,  so  ist  Kalkbriihe  eimerweise  in  die 
einzelnen  Abteilungen  bis  zur  kraftigen  alkalischen  Reaktion  der 
Mischung  hineinzugiessen,  griindlich  mit  dem  Bilgewasser  zu  ver- 
riihren  und  auf  die  Wande  zu  tiinchen.  Fiir  die  Maschinenbilge  ist 
die  Kalkbruhe  durch  Kresolseifenlosung  zu  ersetzen,  well  Kaik  mit 
den  oligen  Bestandteilen  des  Maschinenbilgewassers  feste,  schwer  zu 
entfernende  Krusten  bildet. 


DISINFECTION  ON  SHIPBOARD. 

Surg.  E.  G.  Parker,  United  States  Navy. 

The  avenues  by  which  contagious  diseases  may  be  transmitted  on 
board  ship  are  so  many  and  varied,  and  frequently  so  difficult  of  dis- 
covery, that  complete  practical  disinfection  must  always  be  regarded 
as  doubtful. 

Were  these  avenues  confined  to  the  materiel  alone  the  problem 
would  be  simple.  Realizing,  however,  that  the  source  of  infection 
rests  most  frequently  with  the  personnel,  the  problem  at  once  becomes 
more  intricate. 

The  intimate  personal  association  which  characterizes  life  on  board 
ship  makes  man-to-man  transmission  almost  impossible  to  avoid, 
particularly  as  regards  those  diseases  which  are  contagious  from 
inception — for  example,  measles,  smallpox,  and  scarlet  fever. 

For  purposes  of  efficient  disease  prevention  and  disinfection  one 
should  always  regard  a  ship  as  a  single  room  with  its  thousand  or 
more  occupants  all  Hving,  eating,  and  sleeping  in  closest  personal 
contact.  Under  these  circumstances  a  medical  officer  can  never 
know  how  much  damage  may  have  been  done  by  the  first  contagious 
case  before  it  is  discovered. 

DISINFECTION   OF   SOURCES    FROM   WITHOUT. 

Once  having  a  contagious  case  on  board,  it  is  usually  obvious  that 
its  origin  is  from  without  the  ship.  Such  being  the  case,  the  medical 
officer  should  carefully  inspect  all  avenues  of  communication  with 
the  shore.     Ship  visiting  by  parties  from  on  shore  should  be  forbidden. 
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IVIilk,  fresh  vegetables,  and  the  hke  should  be  boiled  before  issue. 
Vegetables  eaten  green  should  not  be  allowed. 

The  bumboat  and  all  lighters  from  on  shore  should  be  carefully 
inspected  to  prevent  the  transportation  of  flies,  mosquitoes,  and  other 
carriers  of  disease.  It  is  well  known  that  bumboats  carrying  overripe 
fruits  and  sweet  soft  drinks,  which  attract  innumerable  flies,  are  a 
very  distinct  menace  in  a  port  where  insect-borne  disease  is  known  to 
exist. 

DISINFECTANTS. 

The  followuig-named  disinfectants  are  considered  most  practicable 
and  available  for  use  on  board  ship : 

Sunliglit. — This  agent  is  a  most  powerful  disinfectant,  and  after  a 
thorough  exposure  w^ll  completely  destroy  the  vitahty  of  many  patho- 
genic organisms.  It  has  been  shown  that  tubercle  bacilli  contained 
in  tuberculous  sputum  spread  on  linen  and  other  fabrics,  when 
exposed  to  sunHght,  are  invariably  killed  after  an  exposure  of 
from  24  to  30  hours.  The  bacillus  of  diphtheria  is  very  readily 
destroyed  by  this  means.  This  agent  acts  best  when  there  is  free 
access  of  air  and  slight  moisture. 

The  sunning  of  bedding  and  hammocks  is  an  important  item  in 
disinfection  on  shipboard. 

Heat. — Moist  heat  in  the  form  of  boiling  water  or  steam  is  always 
available  for  the  disinfection  of  mess  gear  and  other  utensils. 

Chemicals. — Of  the  numerous  chemical  disinfectants  in  use  there 
are  four  which  are  unquestionably  the  best,  viz,  formahn,  corrosive 
sublimate,  solution  of  carbolic  acid,  and  sulphur. 

Formalin,  either  in  the  form  of  its  commercial  40  per  cent  solution 
or  its  liberated  gas,  formaldehyde,  is  the  most  generally  useful  in  the 
disinfection  of  rooms,  clothing,  bedding,  dehcate  fabrics,  etc.  In 
dilution  of  1-40  it  is  a  most  satisfactory  disinfectant  for  all  discharges 
from  the  body. 

Corrosive  sublimate  solution,  1-]  ,000,  is  most  useful  in  disinfecting 
walls,  decks,  and  wooden  surfaces.  It  is  inefficient  in  the  presence  of 
albuminoid  matter  by  reason  of  the  formation  of  a  coagulum  and 
albuminate  on  the  surface  of  all  particles,  the  organisms  in  the 
interior  of  which  are  thus  protected. 

Carbolic  acid  in  5  per  cent  strength  finds  its  greatest  use  in  disin- 
fection of  sinks  and  drains  and  all  metallic  articles. 

In  sulphur,  by  means  of  sulphur-dioxide  gas,  one  has  an  efficient 
and  reliable  method  of  destroying  vermin  and  disease-bearing  animal 
fife. 

DISINFECTION    OF    PERSONNEL. 

Once  a  contagious  case  is  discovered  on  board  ship  it  immediately 
becomes  the  paramount  duty  of  the  medical  officer  to  make  the  area 
infected  by  this  individual  as  limited  as  possible. 
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This  is  best  done  by  prompt  isolation  of  the  patient  and  all  his 
eilects.  The  patient  should  be  placed  at  once  in  a  suitable  isolation 
ward  and  his  effects  carefully  gathered  in  a  sheet  wet  with  strong 
disinfecting  solution  and  placed  in  the  ward  with  him. 

Once  properly  isolated,  the  medical  officer,  by  using  rigid  disinfect- 
ing methods,  can  be  absolutely  sure  that  this  particular  individual 
^^'ill  do  no  further  harm. 

The  isolation  ward  should  contain  no  unnecessary  articles  of  fur- 
niture and  should  be  supplied  with  an  abundance  of  disinfecting 
material  and  suitable  vessels  for  reception  of  the  discharges. 

An  essential  in  efficient  disinfection  is  the  prevention  of  accumu- 
lation of  infected  material.  Therefore,  according  to  the  nature  of 
the  disease,  all  infectious  discharges  from  the  patient  should  be 
treated  at  once.  Thus,  in  diphtheria  the  discharges  from  the  mouth, 
nose,  and  throat  should  receive  prompt  attention;  in  tuberculosis 
and  pneumonia,  the  sputum;  the  discharges  from  the  bowels  in 
typhoid  and  dysentery;  the  urine  in  typhoid;  and  the  matters  thrown 
off  by  the  skin  in  the  exanthemata.  With  this  continuous  destruction 
of  all  infective  discharges  and  emanations  as  soon  as  they  appear,  the 
chances  of  transmission  are  much  reduced,  and  the  final  disinfection 
of  the  isolation  room  and  its  contents  is  sure  to  be  efficient. 

DISINFECTION   OF   DISCHARGES. 

The  discharges  from  the  bowels  should  be  received  in  a  suitable 
vessel  containing  an  amount  of  disinfecting  solution  somewhat  greater 
than  the  probable  amount  of  the  evacuation.  Formalin,  in  solution 
of  1:40  is  the  best,  and  after  one  hour's  immersion  sterilization  is 
complete. 

Urine. — One-fortieth  of  its  volume  of  formalin  added  to  the  urine 
is  the  most  practicable  method  of  disinfecting  this  discharge. 

Sputum. — The  greatest  care  should  be  taken  in  the  disinfection  of 
this,  for  by  reason  of  its  peculiar  consistency  and  tenacious  properties 
it  is  extremely  difficult  of  sterilization.  Corrosive  sublimate  is  here 
useless,  for  it  merely  coagulates,  forming  an  albuminate  which  pro- 
tects the  innermost  organisms,  and  upon  drying  these  are  dissemi- 
nated through  the  air.  Paper  boxes,  containing  a  piece  of  gauze, 
should  be  used,  and  when  a  reasonable  quantity  of  sputum  has  been 
collected  the  box  and  its  contents  should  be  burned. 

Discharges  from  the  nose,  mouth,  etc. — These  should  be  received 
upon  pieces  of  gauze  or  old  rags,  which  are  promptly  destroyed  by 
fire. 

Bed  linen. — This  when  changed  should  be  promptly  immersed  in  a 
solution  of  formalin  1 :  40  for  at  least  one  hour,  then  conveyed  under 
suitable  cover  to  a  laundry  for  washing.  Napkins,  handkerchiefs, 
and  all  bodv  linen  should  be  treated  likewise. 
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Disinfection  of  matter  thrown  off  hy  the  skin. — In  case  of  exanthe- 
mata the  skm  should  be  thoroughly  oiled  each  day  by  a  solution  of 
carbolic  in  albolene  1  per  cent,  which  will  prevent  the  dissemination 
of  infected  particles  of  skin  m  the  desquamation  process.  The  fol- 
lowing prescription  is  useful  when  itching  is  prominent.  Acidum 
boricum,  gr,  100;  ung.  aq.  rosae,  oz.  2.     Sig.     External  use  as  needed. 

Hands. — In  nursing  contagious  diseases  the  infection  of  the  hands 
is  often  unavoidable.  Every  time  the  bedpan  is  handled,  or  the 
person  or  the  bed  linen  of  the  patient  is  touched,  the  nurse's  hands 
should  be  scrubbed  with  soap  and  water  and  afterwards  immersed 
in  corrosive  sublimate  solution,  1:2,000,  for  five  minutes  at  least. 

Air. — Complete  air  disinfection  in  compartments  where  contagious 
cases  are  confined  is  impossible,  yet  much  can  be  accomplished  by 
efficient  ventilation.  The  sole  measures  which  will  partly  sift  out 
infectious  material  is  the  placmg  over  the  exhaust  louver  of  gauze, 
which  is  kept  wet  with  1: 1,000  bichloride  solution. 

Ingress  to  the  infected  patient  should  be  allowed  only  to  the  neces- 
sary nurse  and  to  the  medical  officer. 

The  nurse's  clothing  should  be  a  plain,  easily  washable  material, 
which  may  be  disinfected,  as  in  case  of  bed  linen.  Hanging  imme- 
diately outside  the  isolation  ward  should  be  a  cap  and  gown  thor- 
oughly wet  with  bichloride  solution,  1:1,000,  and  a  pair  of  rubber 
overshoes  kept  constantly .  immersed  in  the  same  solution.  The 
medical  officer  should  don  these  at  each  visit  to  his  patient.  The 
isolation  ward  must  be  kept  absolutely  free  from  flies  and  mosquitoes, 
and  its  walls  daily  washed  down  with  a  1 : 1,000  sublimate  solution. 

When  the  case  in  question  has  recovered  and  is  ready  for  duty,  the 
patient  steps  from  the  isolation  ward  entirely  naked  into  a  bath. 
Here  he  is  given  a  thorough  scrubbing  with  soap  and  water  followed 
by  an  immersion  in  a  weak  bichloride  solution.  He  receives  clean 
linen  and  goes  to  a  clean  bed  m  the  sick  bay.  The  isolation  space  is 
then  closed  and  fumigated  with  formalin  overnight.  In  the  morning 
the  patient  receives  his  now  sterile  effects  and  is  regarded  as  safe  to 
resume  his  association  with  his  shipmates. 

In  connection  with  the  process  of  disinfection  or  prevention  of 
disease  transmission,  there  should  be  a  twice  daily  inspection  by  the 
medical  officer  himself  of  the  entire  ship's  company  in  broad  daylight. 

All  persons  presenting  symptoms  suggestmg  the  jirodromata  of  the 
particular  disease  known  to  exist  are  to  be  promptly  isolated  with 
their  effects  and  their  particular  discharges  and  emanations  dealt 
with  in  the  manner  described  as  with  the  actual  case  in  quarantine. 

Disinfection  of  material — Hammoclcs,  bedclothes,  hags,  etc. — Fumiga- 
tion of  bedding  and  hammocks  of  the  entire  ship's  company  may  be 
readily  accomplished  without  interfering  with  the  ship's  routine. 
At  reveille  all  hammocks,  bedding,  and  bags  are  placed  in  several 
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tight  compartments  (gun  casemates  answering  well)  and  fumigated 
with  formaldehyde  gas.  The  number  of  compartments  must  be 
such  as  will  allow  the  hammocks  to  be  so  placed  that  the  gas  may 
readily  come  in  contact  with  all  the  surfaces.  The  gas  is  best 
generated  by  the  admixture  of  potassium  permanganate  crystals 
with  formalin  in  the  proportion  of  3^  ounces  of  the  former  to  1 
pint  of  the  latter  to  each  thousand  cubic  feet  of  space.  The  fumiga- 
tion by  formaldehyde  gas  is  rendered  more  efficient  if  it  is  done  in  an 
atmosphere  well  laden  with  moisture.  This  is  easily  obtained  by 
blowing  steam  iuto  the  compartment  just  before  starting  the  fumi- 
gation. The  many  steam  leads  on  board  ship  makes  this  always 
practicable;  for  example,  in  the  case  of  the  sick  bay  the  lead  to  the 
dressing  sterilizer  may  be  used.  The  receptacle  in  which  the  formalin 
mixture  is  prepared  deserves  consideration.  To  allow  for  splashing 
during  ebullition  the  receptacle  should  have  a  capacity  of  about 
10  times  the  amount  of  formalin  mixture  used. 

Better  distribution  of  the  gas  is  obtained  by  using  several  recepta- 
cles, containing  each  a  moderate  amount  of  formalin  mixture,  rather 
than  a  single  one  with  a  large  amount.  Each  receptacle  should 
contain  disinfectant  enough  for  only  2,000  cubic  feet  of  space.  The 
agate  buckets  supplied  the  Medical  Department  are  satisfactory  for 
this  purpose.  On  account  of  the  heat  generated  the  bucket  should 
be  placed  clear  of  the  deck  on  some  nonconductor.  An  ordinary 
wooden  deck  bucket  answers. 

By  reason  of  the  violence  of  the  reaction  which  takes  place  between 
the  formalin  and  the  potassium  permanganate,  the  formalin  should 
be  poured  over  the  permanganate  crystals,  not  the  permanganate 
dropped  into  the  formalin. 

By  "hammocks"  at  night  the  bedding,  etc.,  will  be  ready  for 
distribution. 

Mess  gear. — After  each  meal  the  medical  officer  should  personally 
see  that  all  mess  gear  is  sufl&ciently  scalded  to  insure  sterilization. 

Mess  tables  should  be  scrubbed  with  sand  and  canvas  and 
thoroughly  sunned. 

The  remains  of  meals  should  be  burned. 

All  prepared  food  should  be  screened  from  flies. 

It  is  assumed  that  the  ship  is  provided  with  a  scuttle  butt  with  a 
sanitary  drinking  terminal  so  that  the  medical  officer  may  feel  sure 
that  this  otherwise  prolific  source  of  contagion  will  not  need  attt^ntion. 

The  supply  of  water  to  the  fireroom  force,  however,  must  not  be 
forgotten. 

Here  the  conditions  are  no  better  than  they  were  50  years  ago. 
The  bucket  and  the  dirty  drinking  cup  still  prevail. 

Immersion  of  the  drinking  cup  in  a  weak  formalin  solution  when 
not  in  use  should  be  practiced.  This  is,  however,  but  little  better 
than  nothing.     Portable  sanitary  scuttle  butts,  fitted  with  the  bub- 
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bling  spring  type  of  drinking  terminals,  have  been  devised  and  would 
furnish  an  ideal  substitute  for  the  present  insanitary  arrangement. 

Water-closets. — Daily  inspection  of  all  water-closets  should  be  made,, 
and  these  places  kept  scrupulously  clean. 

The  seats  should  be  thoroughly  scrubbed  and  sunned. 

Spit  Tcits. — These  should  contain  a  suitable  quantity  of  formalin 
solution  1-40,  and  the  decks  about  them  frequently  swabbed  up  with 
bichloride  solution. 

GENERAL   DISINFECTION   ABOUT  DECKS. 

Such  spaces  as  can  not  be  disinfected  by  gas  should  be  thoroughly 
washed  down  with  bichloride  solution  1-800.  Particular  attention 
should  be  given  to  cracked  and  defective  linoleum,  where  filth  is 
likely  to  accumulate.  This  should  be  taken  up  and  all  dirt  removed 
from  underneath.  New  linoleum  should  replace  that  which  is 
defective.     Sleeping  on  the  decks  should  be  strictly  forbidden. 

Barher  sJiop. — In  the  presence  of  contagious  diseases  the  barber 
shop  must  receive  special  attention. 

The  barber  himself  should  be  rigidly  examined  to  be  sure  he  is 
not  a  disease  carrier.  He  should  cleanse  his  hands  thoroughly  each 
time  before  beginnmg  work.  Before  each  customer  is  attended,  the 
scissors,  brushes,  razors,  etc.,  should  be  passed  through  boiling  water, 
A  fresh  supply  of  shaving  soap  and  a  clean  dry  towel  must  be  furnished 
each  customer. 

The  strictest  cleanliness  about  the  barber's  person  and  his  shop 
must  be  enjoined.  Hair  clippings  must  not  be  allowed  to  accumulate. 
Spit  kits  should  form  no  part  of  the  equipment  of  a  barber  shop,  for 
here  sputa  are  especially  dangerous. 

DESTRUCTION    OF   INSECTS,    VERMIN,    ETC. 

These  pests  find  no  breeding  places  on  board  ship;  they  must^ 
then,  be  introduced  from  without.  Bearing  this  in  mind,  the  danger 
from  this  source  in  an  infected  port  is  obvious.  The  following  device 
will  be  found  useful ;  a  bottle  containing  a  2  per  cent  formalin  solution 
is  inverted  in  a  saucer;  the  saucer  should  contain  a  bit  of  stale  fish  or 
meat  well  saturated  with  the  formalin. 

The  fly  is  guided  to  his  food  solely  by  sense  of  smell;  therefore  the 
stronger  the  odor  of  the  bait  the  more  alluring  it  is  to  the  fly.  He 
partakes  of  the  fish  or  meat  and  soon  dies.  The  apparatus  may  be 
lashed  to  a  small  wooden  bracket  and  hung  wherever  seems  most 
suitable. 

The  bodies  of  the  dead  flies  should  be  carefully  swept  up  and 
burned.  Especial  care  should  be  taken  not  to  crush  the  flies,  for  their 
alimentary  canals  not  only  harbor  pathogenic  organisms,  but  many 
will  actually  multiply  there,  e.  g.,  cholera. 
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The  same  is  true  of  bedbugs  and  fleas  in  regard  to  transmission  of 
tuberculosis  and  plague.  It  is  believed  that  the  crushing  of  the 
bodies  and  subsequent  scratching  of  the  bite  is  the  common  method 
of  inoculation  with  plague  or  tuberculosis. 

Mosquitoes. — All  water-contaming  vessels  should  be  inspected  daily 
as  being  possible  breeding  places  for  the  pests. 

Fire  buckets,  empty  bottles  among  wine  stores,  water  pitchers 
and  slop  jars  in  unoccupied  rooms,  and  the  bilges,  especially  under 
fresh-water  tanks,  are  to  be  remembered  in  this  connection. 

A  vigorous  campaign  against  roaches  must  be  prosecuted.  The 
only  efficient  method  of  thoroughly  destroying  animal  life  on  board 
ship  is  b}'  means  of  sulphur  dioxide  gas.  This  may  be  generated  by 
burning  4  pounds  of  crude  sulphur  to  each  1,000  cubic  feet. 

All  clothing  and  linen  should  be  removed  beforehand  and  metal 
surfaces  protected  by  vaseline.  All  forms  of  animal  life  are  soon 
destroyed. 

If  destruction  of  rats  is  desired  it  is  necessary  that  a  ship  be  at  a 
quarantine  station  where  a  sulphur  furnace  is  available.  The  ship 
is  closed  and  sulphur  dioxide  is  blown  in  under  pressure.  The  gas 
being  heavy,  settles  upon  cooling,  gradually  displacing  the  oxygen 
below  it.  The  last  place  to  contain  oxygen  is  the  area  in  the 
neighborhood  of  the  keelson.  Here  the  rats  gather  in  their  search 
for  air  and  finally  perish  as  the  last  vestige  of  oxygen  is  displaced. 
The  bodies  should  then  be  put  into  corrosive  sublunate  solution  and 
destroyed  by  fire. 

FORMALDEHYD -RATJMDESINFEKTION  OHNE  APPARATE,  MIT 
BESONDERER  RTJCKSICHT  IHRER  ANWENDBARKEIT  BEI  DEB 
TRTJPPE  IM  FRIEDEN  UND  IM  KRIEGE. 

Stabsarzt  Dr.  Carl  Hune,  Stettin,  Germany. 

Die  Wichtigkeit  der  Raumdesinfektion  bei  der  Seuchenbekampfung 

hat  Wissenschaft  und  Industrie  angespornt,  nach  immer  voUkom- 

meneren  Raumdesinfektionsmitteln  zu  suchen.     Ein  wirklich  ideales 

Raumdesinfektionsmittel  miisste  ohne  Belastigung  der  Bewohner, 

ohne  Beschadigung  der  Gegenstande  und  ohne  erhebliche  Kosten  in 

kurzer  Zeit  ein  ganzes  Zimmer  mit  allem,  was  darin  ist  keimfrei 

machen  konnen.     Dieses  Ziel  ist  noch  lange  nicht  erreicht!     Von 

alien  versuchten  Gasen  hat  sich  am  besten  noch  immer  der  Formal- 

dehyd  bewahrt.     Bekanntlich  wurde  er  von  A.  W.  Hoffmann  1869 

zuerst  dargestellt  und  vor  etwa  25  Jahren  von  Loew  zuerst  auf  seine 

Desinfektionskraft  gepriift.     Von  seinen  Eigenschaften  sind  hervor- 

I 
zuheben:   chemische    Formel,    CH20  =  H  — C  — H,   stark    stechender 

II 
O 

Geruch,  alle  Schleimhaute  stark  reizend,  die  Lungen  bis  zum  Blut- 

husten.     Er  ist  wasserloslich  und  als  40  prozentige  Losung,  Formalin 
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genannt,  im  Handel  erhaltlich;  schon  in  stark  verdiinnten  Losungen 
(1:30000  und  schwacher)  entwickelungshemmend  bezw.  keimtotend; 
Tuberkelbazillen  und  Sporen  werden  nur  in  konzentrierten  Losungen 
beeinflusst;  Ungeziefer  z.  B.  Wanzen  werden  durcli  Formaldehyd 
nach  Kirchgasser  und  Hilgermann  nur  unsicher  abgetotet.  Er 
polymerisiert  bei  Wassermangel  zu  Paraform,  einem  weissen  mit 
scharfem,  an  Formaldehyd  erinnerndem  Geruch;  Paraform  wird  bei 
Gegenwart  von  Wasser  leicht  zu  Formaldehyd  wieder  entpolymeri- 
siert  und  besteht  nach  Auerbach  und  Barschall  aus  sechs  verschie- 
denen  Polymeren;  es  ist  voUstandig  lager-  und  transportfahig  und 
muss  in  gut  verschliesbaren  Gefassen  aufbewahrt  werden,  da  es 
andernfaUs  verdunstet.  Bei  Anwesenheit  von  Wasser  wird  es  durch 
Metallsuperoxyde  zu  Ameisensaure  und  Kohlensaure  oxydiert. 

Zur  sicheren  Wirkung  bei  Formaldehyd  als  Raumdesinfektions- 
mittel  sind  no  tig : 

1)  5  gr.  auf  je  1  cbm.  Rauminhalt.  Nach  Neumark  entwickeln  die 
meisten  apparatlosen  Verfahren  weniger  und  geben  trotzdem  befriedi- 
gende  Desinfektionsergebnisse  (m.  E.  wiirden  auch  4  gr.  geniigen). 

2)  Sattigung  bezw.  Uebersattigung  des  Raumes  mit  Wasserdampf. 
(Fliigge  fordert  30  gr.  Wasser  auf  je  1  cbm.  25  gr.  diirften  hinreichen). 

3)  5-7stundige  Einwirkungszeit.  M.  E.  sollen  5  Stunden  nicht 
unterschritten  werden. 

Eine  weitere  Ktirzung  der  Einwirkungszeit  unter  4-5  Stunden  ist 
nur  mit  unverhaltnismassig  grossen  Steigerung  der  Materialmengen 
zu  erkaufen.  Will  man  eine  gewisse  Tiefenwirkung  erreichen,  so  ist 
nach  meinen  Erfahrungen  das  Hauptgewicht  auf  lange  Einwirkungs- 
zeit (24  Stunden)  zu  legen,  denn  beim  Eindringen  in  die  Tiefe  der 
Gewebe  spielt  nur  die  sehr  langsam  vor  sich  gehende  Diffusion  eine 
RoUe;  Luftbewegung  fallt  fort;  der  meiste  Formaldehyd  bleibt  in 
den  Wassertropfchen  auf  der  Oberflache  der  Gewebe  gelost.  Dem 
Formaldehyd  jede  Tiefenwirkung  abzusprechen,  wie  es  manche  tun, 
halte  ich  fiir  nicht  richtig.  Um  mogliclist  lange  eine  hinreichende 
Gaskonzentration  zu  erhalten,  ist  eine  sorgfaltige  Abdichtung  des 
Raiunes  bei  alien  Formaldehyd-Raumdesinfektionen  erforderHch, 
ferner  wegen  der  sehr  geringen  Tiefenwirkung  gute  Atisbreitung  aller 
Gegenstande. 

Zur  Formaldehyd-Wasserdampfentwicklung  sind  besondere  Appa- 
rate  hergestellt;  sie  haben  vor  alien  Dingen  den  apparatlosen  Ver- 
fahren gegeniiber  bei  ausgedehnter  Anwendung  trotz  der  Anschaf- 
fungs-  und  Reparaturkosten  den  Vorteil  der  Billigkeit.  Im  iibrigen 
besitzen  sie  eine  Reihe  von  Nachteilen,  z.  B.: 

1)  Reparaturen  meist  nur  von  sachkundiger  Hand  ausfiihrbar. 

2)  Transportschwierigkeiten  der  Apparate,  und  der  Spiritus- 
Formaldehyd-  und  Amoniakgefasse  wegen:  (a)  Ihres  Umfanges, 
(b)  ihres  Gewichtes,  (c)  Empfindlichkeit  gegen  Stoss  und  Erschiit- 
terungen. 
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3)  Abhangigkeit  der  auf  einmal  aiisfuhibaren  Desinfektionen  von 
der  Zahl  der  Apparate. 

4)  Notwendige  Kenntniss;  sowie  relativ  schwierige  iind  langf- 
wierige  Bedienung  der  Apparate. 

Alles  dieses  macht  sich  besonders  in  der  Landpraxis  und  kleineren 
bezw.  sehr  aiisgedehnten  Garnisonen  fiihlbar,  konnte  aber  im  Kriege 
Raumdesinfektionen  unmoglich  machen.  Das  Bestreben  ging  infol- 
gedessen  dahin:  Apparatlose  Verfahren,  mit  Benutzung  nur  trocke- 
ner,  transport-  und  lagerfahiger,  sowie  nicbt  zii  teiirer  Materialien  zu 
finden. 

Von  den  zahlreichen  angegebenen  apparatlosen  Verfahren  haben 
eigentlich  nur  drei  eine  grossere  Verbreitung  und  nahere  "v\assenschaft- 
liche  Bearbeitung  erfahren:  (1)  Das  Formalin-Kalium-hyperman- 
ganicum-Verfahren;  (2)  Das  Autan  (Paraform-Baryumsuperoxyd)- 
Verfahren;    (3)  Das  Paraform-Kalium-hypermanganicum -Verfahren. 

Auch  auf  eine  Reihe  anderer  Methoden,  soweit  sie  in  der  Literatur 
beschrieben  sind,  wird  unten  kurz  eingegangen  werden. 

Das  Wichtigste  bei  ailem  diesem  Suchen  ist  die  Frage,  ob  neben 
sonstiger  Brauchbarkeit  die  Desinfektionswirkung  eine  binreichende 
ist.     Es  gibt  hier  zu  ihrer  Beantwortung  zwei  Wege: 

1)  Chemisclie  quantitative  Feststellung  der  Menge  des  entwickel- 
ten  Formaldehyd-  und  Wasserdampfes.  (Wie  oben  erwahnt,  sollen 
wenigstens  auf  1  cbm.  Rauminbalt  5  gr.  Formaldehyd  unter  voll- 
standiger  Sattigung,  bezw.  Uebersattigung  des  Raumes  mit  Wasser- 
dampf  entwickelt  werden.) 

2)  Priifung  der  Formaldehyd-Wasserdampfwirkung:  (a)  durch 
chemische  Mittel,  (b)  auf  bakteriologischem  Wege.  Die  Verfahren 
zur  Feststelkmg  der  Menge  der  entwickelten  Gase  dienen  zugleich  zur 
Ermittelung  der  besten  Mischungsverhaltnisse  der  benutzten  Mi^te- 
rialien.     Man  kann  hierzu  benutzen: 

1)  Die  direkte  Bestimmung  des  entwickelten  Formaldehyds  und 
Wasserdampfes  aus  der  Luft. 

2)  Die  indirekte  Bestimmung  durch  qualitative  und  quantitative 
Untersuchung  des  Riickstandes  nach  der  vollendeten  Gasentwicke- 
lung.  Die  direkte  Bestimmung  ^vurde  zuerst  von  Base  mit  Cyan- 
kalium,  nach  Romyn  beim  Formalin-Kalium-hypermanganicum- 
Verfahren,  von  Christian  bei  AutanuntersuchuDgen  mit  sehr  schwan- 
kenden  Ergebnissen  benutzt.  Auch  Wesenberg,  Enders  und  andere 
versuchten  hie  direkte  Bestimmung  der  entw^ickelten  Gasraenge. 
Die  in  Betracht  kommende  Untersuchungstechnik  ist  dann  von 
Lockemann  und  Croner,  sowie  von  Fendler  und  Stiibler  sehr  ver- 
vollkommnet.  Lockemann  und  Croner  bedienten  sich  eines  von 
ihnen  in  der  Zeitschrif t  "Desinfektion,"  1909.  Heft  11  u.  12,  beschrie- 
benen  Apparates;  sie  verarbeiteten  anfangs  in  einem  cylinderi- 
schen  Glasgefass  nur  etwa  5  gr.  Autan,  spater  in  einem  umfang- 
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reicheren  Behalter  (eiserner  Autoklav  von  900  1.  Inhalt)  grossere 
Mengen;  600  gr.  Paraform,  1,500  gr.  Kaliumliypermanganicum  unci 
1,500  gr.  H2O.  Audi  Fendler  und  Stiiber  haben  genaue  Unter- 
suchungen  mit  der  direkten  Methode  angestellt.  Nach  ihrer  Ansicht 
ist  die  Warmekonzentration  von  der  Art  der  verwendeten  Gefasse 
abhangig;  sie  arbeiteten  zwar  audi  mit  kleinen  Mengen  (5  gr.  Autan), 
glaubten  aber  die  Feliler  anderer  z.  B.  durch  Benutzung  von  Papier 
oder  diinnwandigem  Glas  als  Entwicklungsgefass  zu  vernieiden. 
Nach  ihnen  ist  das  indirekte  Verfahreii  zu  umstandlidi  und  wegen 
der  gamicht  zu  umgehenden  Feliler  bei  Bestimmung  des  Riickstan- 
des  zu  ungenau. 

Nach  anderen  Autoren  ist  eine  direkte  Bestimmung  des  entwick- 
dten  Formaldehydgases  und  Wasserdampfes  iiberhaupt  nicht 
moglich.  Da  diese  Verfahren  alle  mit  verhaltnismassig  kleinen 
Mengen  arbeiteten,  entstanden  Fehler:  (1)  Durch  andere  Reaktions- 
intensitat  als  bei  den  Desinfektionen  in  der  Praxis;  (2)  durch  gros- 
seren  Warmeverlust,  (3)  durch  grossere  Absorption.  Alle  Fehler 
multiplizierten  sicli  auf  die  grosseren  praktischen  Mengenverhalt- 
nisse  berechnet  vielfach.  Diese  Autoren  bevorzugen  daher  das 
indirekte  Verfahren.  In  erster  Linie  sind  hier  zu  nennen  Eichen- 
griin,  Strunk,  Auerbach  und  Pliiddemann.  Audi  Lockemann  und 
Croner  haben  sich  mit  dem  indirekten  Verfahren  beschaftigt,  bevor- 
zugen aber  das  direkte.  Bei  dem  Verfahren  von  Strunk  wird  der 
ganze  Riickstand,  welcher  grosstenteils  aus  Formalin  und  Ameisen- 
saure  besteht,  zu  CO2  oxydiert,  die  sich  einschlieslidi  der  eventl. 
noch  vorhandenen  Ameisensaure  dann  sofort  mit  den  aus  den  Super- 
oxygen  gebildeten  Hydrooxyden  zu  kohlensauren  bezw.  ameisen- 
sauren  Salzen  verbindet;  die  Restmenge  des  libermangansauren 
Kaliums  wird  von  der  urspriinglichen  abgezogen,  und  aus  dieser 
Differenz  die  oxydierte  Formaldehydmenge  berechnet.  Nach  Locke- 
mann und  Croner  besteht  der  Riickstand  hauptsadilich  aus:  (1) 
Kaliumcarbonat  und  -bicarbonat,  (2)  Kaliumformiat,  (3)  unveran- 
dertes  Formalin  bezw.  Paraform,  (4)  Manganoxyde.  Sie  bestimmten 
die  Mengen  dieser  Substanzen  und  berechneten  daraus  die  entwickelte 
Gasmenge.  Auerbach  und  Pluddemann  untersuchten  nach  beson- 
ders  von  ihnen  ausgearbeiteten  Verfahren  zur  Bestimmung  des 
vergasten  Formaldehyds  ebenfalls  die  im  Entwickelungsgefass 
zuriickbleibenden  Riickstande.  Auf  die  chemische  Seite  der  ange- 
fiihrten  Arbeiten  und  die  verschiedenen  chemischen  Methoden  noch 
mehr  einzugehen,  wiirde  hier  zu  weit  fiihren.  Auf  jeden  Fall  haben 
uns  diese  chemischen  Arbeiten  zur  Bewertung  und  Verwendung  der 
Verfahren  grosse  Dienste  geleistet,  besonders  lehren  sie  uns  die  vorteil- 
haftesten  Mengenverhaltnisse  der  Materialien,  was  auf  anderem  Wege 
kaum  moglich  gewesen  ware.  M.  E.  ist  das  erstrebenswerte  Ziel  bei 
der  Formaldeliydbestimmung  das  direkte  Verfahren  dass  wir  dieses 
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Ziel  als  erreicht  ansehen  konnen,  haben  wir  den  vorzuglichen  Arbeiten 
von  Lockemann  imd  Croner  in  erster  Linie  zu  verdanken. 

Die  Priifungder  Desinfektionswirkung  beiden  einzelnen  Verf ahren 
kann,  wie  oben  schon  erwahnt  auf  chemischem  oder  bakteriologischem 
Wege  geschehen.  Es  ware  sehr  wiinschenswert,  wenn  wir  ein  brauch- 
bares,  chemisches  Mittel  zu  diesem  Zwecke  batten,  welcbes  eine 
sinnfallige  Veranderung  erleiden  wtirde,  sobald  Formaldehyd  und 
Wasserdampf  in  der  notigen  Konzentration  eine  bestimmte  Zeit 
eingewirkt  batten,  dann  wiirde  jeder  Desinfektor  obne  besondere 
Vorkenntnisse  seine  Desinfektion  selbst  nacbprufen  konnen.  Leider 
ist  es  bisher  nicht  gelungen,  ein  brauchbares  Reagenz  als  Indikator 
zu  finden.  Aucb  die  Lagerfabigkeit  der  Reagentien  fiir  Formal- 
debyd  ist  mangelhaft.  Das  von  Czaplewski  benutzte  Fucbsin- 
Gelatinerohrcben-Verfahren  bat  sicb  bisber  nicht  eingebiirgert.  Mir 
selbst  ist  dieses  Verfabren  niebt  genau  genug. 

Somit  sind  wir  zur  Prtifung  der  Desinfektionswirkung  in  der  Praxis 
ganz  auf  das  bakteriologische  Verfabren  mittelst  Testobjekte  ange- 
wiesen.  Meist  werden  hierbei  patbogene  und  widerstandsfabige 
Keime  an  Granaten,  Glasperlen,  Glasplattcben,  Zeugproben  u.  s.  w. 
angetrocknet  benutzt;  sie  werden  an  die  verscbiedensten  Telle  des 
Ztmmers  ausgelegt,  tells  frei,  teils  mebr  oder  weniger  mit  Zeug, 
Leinen  u.  s.  w.  zugedeckt,  in  Kleider  versteckt,  oder  in  teilweise  geoff- 
nete  Scbubkasten  gelegt,  um  den  Zutritt  der  Gase  zu  erscbweren 
und  so  den  praktischen  Verbaltnissen  Rechnung  zu  tragen.  Diese 
meist  gewahlte  Verteiiung  in  Schranken,  Tischen  u.  s.  w.  ist  so  scbwer 
zu  bescbreiben,  bei  der  Nachprtifung  kaum  nachzuahmen  und  so 
ungenau,  dass  derartige  Angaben  zur  exakten  Vergleicbspriifung 
nur  geringen  Wert  haben.  Ich  benutze  fast  ausschlieslich  zu  Ver- 
gleichspriifungen  Seidenfaden  (Tumerseide  No.  6)  mit  Hoffmann'- 
schen  Sporen,  die  mit  steigender  Menge  Filtrierpapier  umhiillt  sind. 
Die  einzelnen  Packchen  werden  perlschnurartig  zusammengebunden 
und  in  der  Hohe  der  Ausstromungsoffnung  der  Apparate  bezw.  in 
Hohe  der  Entwickelungsgefasse,  1  m.  von  ihnen  entfemt  aufgehangt. 
Diese  Methode  wird  bei  jeder  Raumdesinfektion  des  II.  Armeekorps 
angewandt  und  hat  sich  bisher  sehr  gut  bewahrt.  Ihre  nahere 
Beschreibung  und  ihre  Begriindung  ist  aus  meiner  diesbeziiglichen 
Arbeit  in  der  Zeitschrift:  ''Desinfektion,"  1911,  zu  ersehen.  Ich 
halte  im  allgemeinen  beim  Vergleich  mehrerer  Desinfektionsverf ahren, 
bei  denen  dasselbe  Gas,  hier  Formaldehyd,  zur  Anwendung  kommt, 
eine  Priifung  mit  zahlreichen,  verschiedenen  Arten  von  Bakterien 
niclit  fiir  erforderlich,  da  ihre  spezifische  Empfindlichkeit  der  For- 
maldehyd wirkung  gegen Tiber  ja  bekannt  ist.  Ebenso  sind  gegen 
die  Bewertung  einer  Desinfektionswirkung  nach  den  Prozenten  der 
abgetoteten  Keime  von  mehreren  Seiten,  m.  E.  voU  berechtigte 
Einwande  der  Ungenauigkeit  erhoben. 
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Fltigge  hat  schon  vor  Jahren  bestimmte  Forderungen  fiir  die 
Priifung  eines  Formaldehyd-Raumdesinfektionsverfahrens  aufge- 
stellt.  Ich  habe  mich  bei  diesen  meinen  Arbeiten  stets  nach  einein 
bestimmten,  ahnlichen  aber  etwas  erweiterten  Schema  gerichtet : 

1)  Absterben  der  Krankheitserreger  in  einer  bestimmten  Zeit; 

2)  Gewisse  Tiefenwirkung; 

3)  Leichte  und  sichere  Herstellung  des  desiniizierenden  Gases: 

a.  Anfordenmgen  an  die  Zahl  imd  Ausbildung  des  Personals, 

b.  Anforderungen   an  das  Material:  (a)  Leichte  Erhalthchkeit 

der  Substanzen  im  Handel;  (/?)  Leichte  Dosierbarkeit  des 
materials;  {y)  Gleichmassige  Giite  der  Handelsware  und 
leichte  Kontrollierbarkeit  derselben. 

c.  Beschaffung  der  notwendigen  Gerate; 

d.  Gefahrlosigkeit,  besonders  in  bezug  anf  Feuergefahrlichkeit. 

4)  Die  iibrige  Ausfiihrung  der  Desinf ektion :  (a)  Abdichtung, 
(b)  Luftwarme,  (c)  Warme  der  Entwickelungsmasse,  (d)  Ueber- 
wachung,  (c)  Zeiterfordernis. 

5)  Geringe  Belastigung  der  Bewohner:  (a)  Dauer  der  Desinf  ektion, 
(b)  Geruchbelastigung,  (c)  Beschadigung  von  Gegenstanden  durch 
Ueberschaiimen  und  LTmherspritzen  des  Materials  wahrend  der 
Reaktion. 

6)  Preis  des  Verfahrens. 

Ferner  fiir  militarische,  besonders  Elriegszwecke. 

7)  Transport-  und  Lagerfahigkeit  des  Materials:  (a)  Gewicht, 
(b)  Umfang,  Grosse  und  Form  der  Gefasse,  (c)  Haltbarkeit  des 
Materials,  (d)  Wiederstandsfahigkeit  der  Packungen  gegen:  (1) 
Witterungseinfliisse,  Feuchtigkeit,  Trockenheit- Warme,  Kalte;  (2) 
Ersch  iitteru  ngen . 

Bei  den  einzelnen  apparatlosen  Verfahren  ist  Folgendes  herror- 
zuheben: 

FORMALIN-KALIUM-HYPERMANGENICUM-  VERFAHREN. 

Zuerst  von  Evans  und  Russel  als  eine  Formalin-Kahum-hyper- 
mangenicum-  Mischung  angegeben  und  durch  Dorr  und  Raubitschek 
durch  Wasserzusatz  verbessert.  Benutzt  werden  jetzt  als  Mate- 
riahen:  (a)  Formalin-wasserige  40  prozentige  Formaldehydlosung, 
(b)  Uebermangansaures  Kalium,  (c)  Wasser.  Die  Reaktion  verlauft 
f olgendermassen :  Oxydation  des  Formaldehyds  durch  das  Superoxyd 
besonders  zu  Ameisensaure  und  Kohlensaure  unter  Warmeentwicke- 
lung  und  durch  die  entwickelte  Warme,  Verdampfen  von  Formalde- 
hyd  und  Wasser.  Zur  hinreichenden  Desinfektionswirkung  sind  an 
FormaUn,  KaUum-hypermanganicum  und  Wasser  fiir  100  cbm. 
erforderUch  nach  Dorr  und  Raubitschek,  2.0  +  2.0  +  2.0  kg.;  Losener, 
3.3  +  3.3  +  3.3  kg.;  Lockemann,  2.5  +  2.5  +  1.25  kg.;  Kalahne  und 
Strunk,  2.5  +  2.5  +  1.5  kg. 
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Kleinere  Raume  erfordern  vei'haltnismassig  mehr  Materialien  wie 
grossere.  Xach  Lockemami  und  Croner  werden  pro  cbm.  Raumin- 
balt  geliefert:  Bei  der  Materialmenge  nach  Dorr  uud  Raubitschek 
3  Formaldehyd  und  14.4  Wasser,  mit  der  nach  loosener  geforderten 
Materialmenge  5  bezw.  23.8H2O  Kirchgasser  und  Hilgermann 
desinfizierten  Eisenbabnwagen  II.  und  III.  Klasse  und  Droschken 
mit  selu"  gutem  Erfolge  bei  sorgfaltiger  Abdichtung.  Auch  ich  babe 
iiberall  bei  meinen  Vergleicbsversuchen  mit  FormaUn-Kalium- 
hypermanganicum  den  Apparate-Verfahren  gleichwertige  Ergebnisse 
gehabt.  Bei  der  Ausf  iihrung  der  Desinfektion  werden  die  Substanzen 
einfach  gemischt;  die  Gasentwickelung  setzt  je  nach  der  Temperatur 
der  Substanzen  sofort  oder  spater,  bei  15°-17°  schon  meist  nach  3-5 
]Minuten  stiirmisch  ein.  Alle  Vorbereitungen :  Abdichten,  Ausbreiten 
miissen  vor  dem  Zusammenschiitten  der  Substanzen  fertig  sein. 
Ein  Ausbleiben  der  Reaktion  ist  wohl  niemals  beobaclitet  worden. 
Wenn  auch  die  Ausfiilirung  der  eigentlichen  Desinfektion  eine  hochst 
einfache  ist,  so  erfordern  doch  die  Vorbereitungen,  das  Innehalten 
bestimmter  Vorschriften  beim  Einleiten  der  Reaction  (Temperatur 
der  Substanzen,  besonders  des  Wassers,  der  Luft,  Reihenfolge  der 
Mischung)  vorgebildetes  Personal,  um  eine  brauchbare  Desinfektion 
zu  gewahrleisten. 

Die  Substanzen  sind  im  Handel  leicht  zu  erhalten.  Die  Apotheken 
in  Deutschland  mtissen  sie  vorratig  halten,  da  sie  in  der  deutschen 
Pharmakopoe  aufgefiihrt  sind.  Das  Formalin  ist  40  prozentig  zu 
f ordern  und  vom  Kalium-hypermanganicum  ist  purumcrj^stalisatum, 
nicht  crudum  zu  nehmen.  Formalin  und  Kahum-hvpermanganicum 
sind  chemisch  bekannte  und  leicht  auf  Reinheit  priifbare  Substanzen. 
Als  Entwickelungsgefass  bevorzuge  ich  mittelweise  und,  um  Warme- 
verluste  und  Feuergefahrlichkeit  zu  vermeiden,  auf  Steine  gestellte, 
diinnwandige  Metallgefasse.  Die  von  White,  Wall  und  Dixon  friiher 
bei  dem  urspriinglichen  Verfahren  ohne  Wasser  beschriebenen 
Entztindigungserscheinungen  sind  nach  entsprechendem  Wasser- 
zusatz  nach  Dorr  und  Raubitschek  m.  W.  nicht  wieder  beobachtet. 
Wasser  ist  nie  zuletzt  zuzusetzen!  Die  Mischung  der  Substanzen 
ist  mogUchst  rasch  und  griindlich  auszufiihren.  Marmann  warf 
sogar  in  die  reagierende  Masse  brennendes  IIolz  und  Papier,  ohne  dass 
Entziindung  eintrat.  Wie  bei  dem  Apparateverfahren  ist  auf  gute 
Abdichtung,  mittlere  Warme  der  Luft  und  der  Substanzen  (15°-20°) 
zu  achten.  Bei  geringerer  Temperatur  wird  wie  bei  jeder  Desinfek- 
tion keine  voile  Wirkung  gewahrleistet,  und  bei  hoherer  wird  die 
notwendige  Uebersattigung  der  Luft  mit  Wasserdampf  schwerer 
erreicht.  Bei  zu  hoher  Warme  der  Substanzen,  besonders  der 
fliissigen,  tritt  femer  eine  zu  rasche,  ja  explosions artige  Reaktion 
mit  Ueberkochen  und  weitem  Umherspritzen  der  Masse  ein.  Die 
eigentliche  Einleitung  der  Gas-  und  Dampfentwickelung,  d.  h.  das 
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Mischen  der  Substanzen  nimmt  nur  wenige  Minuten  in  Anspruch. 
Ein  angebliches  Ueberschaumen  vermeidet  Hilgermann  durch  hohe 
Gefasse.  Ich  habe  dieses  nicht  bemerkt,  jedoch  je  nach  Lebhaftig- 
keit  der  Reaktion  ein  Umherspritzen  der  Masse  auf  1-2  m.  Die 
Flecke  lassen  sich  durch  Natron  bisulfit  oder  verdiinnte  Salzsaure 
entfernen.  In  dieser  Hinsicht  belastigt  Autan  weniger.  Rechnet 
man  nach  der  Firma  Schneider-Wiesbaden  fiir  1  kg.  Formalin  0.75 
M.  fiir  1  kg.  Kalium-liypermanganicum  0.95  M.,  so  kommt  beim 
Verbraucli  von  je  2  kg.  auf  100  cbm.  die  Formaldehyddesinfektion 
fiir  100  cbm,  3.40  M.  bei  je  3.3  kg.-  Verbrauch  nach  Losener  auf 
5.61  M.     Hilgermann  berechnet  beim  Verbrauch  von: 


Zur  Desinfektion. 


Kalium- 

Formalin.!   ^J^^^' 

Wasser. 

,  ganicum. 

750 

470 

375 

400 

250 

200 

480 

300 

240 

Preis. 


1.  Abteils,  n.  Klasse. . . 
1.  Abteils,  ni.  Klasse. . 
1.  Droschke  von  2  cbm 


M. 

=  1.35 
=0.72 
=0.86 


Fur  militarische,  besonders  Kriegszwecke :  Das  Gewicht  betragt 
fiir  je  100  cbm.  4  kg.  (ohne  Formalingefasse).  Das  Material  ist 
unbegrenzt  haltbar,  es  zersetzt  sich  nicht  an  der  trockenen  Luft, 
nur  muss  die  Einwirkung  der  Formaldehydgase  besonders  bei 
feuchter  Luft  auf  Kalium-hypermanganicum  ausgeschlossen  werden. 
Erwarmen  und  Abkiihlen  haben  in  den  gewohnlichen  Grenzen  der 
Lufttemperaturschwankungen  in  der  gemassigten  Zone  keinen 
Einfluss,  abgesehen  von  einer  Temperatur  unter  0°,  bei  der  Formalin 
natiirlich  erstarrt.  Bei  wiirmerer  Aufbewahrung  ist  besonders 
dichter  Verschluss  erforderlich.  Glassgefasse  fiir  Formalin  vertragen 
natiirlich  nur  bei  sorgfaltiger  Verpackung  grosse  Erschlitterungen, 
z.  B.  beim  Fahren,  und  eignen  sich  deshalb  nicht  fiir  den  Kriegs- 
gebrauch. 

AUTAN. 

Es  ist  ein  von  Bayer  &  Co.,  in  den  Handel  gebrachtes  und  in  vielen 
Staaten,  in  Deutscliland  seit  dem  15.  September  1906  patentiertes 
Verfahren.  Alte  Autan-Packungen  mit  schon  gemischten  Pulvern, 
neue  B.-Packungen  mit  getrennten  Substanzen  und  grosseren  Mate- 
rialmengen  (45  Prozent).  Die  neueren  B.-Packungen  sehen  80 
Prozent  Wasser  der  gesammten  Materialmenge  vor,  die  alten  B.- 
Packungen  verlangten  100  Prozent.  Die  grosseren  Packungen 
enthalten  zugleich  Substanzen  zur  Amoniakentwickelung.  Autan 
besteht  aus  etwa  30  Prozent  Paraform,  dem  10-15  Prozent  Natron- 
bicarbonicum  zur  Verlangsamung  der  Reaktion  zugesetzt  sein  soUen 
und  etwa  70  Prozent  Baryumsuperoxyd.  Auf  je  1  cbm.  sind  etwa 
50  gr.  Autan  berechnet.  Eichengriin  erklarte  die  Reaktion  als 
66692— VOL  5,  pt  2—13 28 
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eine  katalytische  Wirkung  des  Formaldehyds  auf  Baryumsuperoxyd. 
Die  zum  Vergasen  notwendige  Warme  ist  nach  Auerbach  und  Pliid- 
demann  jedoch  lediglich  auf  Oxydation  des  Formaldehyds  durch 
die  Superoxyde  zuruckzufiihren.  Die  Katalyse  spielt  nach  ihnen 
nur  eiae  untergeordnete  Rolle.  Drei  Teile  Formaldehyd  miissen 
nach  ihnen  zerstort  werden,  um  ein  Teil  mit  der  dazu  gehorigen 
6fachen  Menge  Wasser  zu  vergasen. 

Fiir  Autan  haben  sich  Wesenberg.  Kolle,  Schattenfroh,  Selter, 
Formakin  und  Heller,  Kirchgasser  und  Hilgermann,  Enders,  Gastper, 
Meter  und  andere  im  wesentlichen  giinstig,  dagegen  Kirstein, 
Christian,  Ballner,  und  Raibmayer,  Hammerl,  Ingelfinger,  Bock, 
Bohnke  mehr  oder  weniger  abfallig  ausgesprochen,  Nach  Ansicht 
einiger  Autoren  reichen  auch  die  B.-Packungen  bei  giinstigen  Ver- 
haltnissen  kaum  zur  geniigenden  Desinfektion  aus.  Zu  einer 
Droschkendesinfektion  ist  eine  Packung  von  10  cbm.  zu  nehmen. 
Bei  ungiinstigen  Verhaltnissen :  kalten  Wanden,  ungeniigender 
Abdichtung,  schwer  zu  desiniizierenden  Okjekten,  z.  B.  bei  Pol- 
stermobeln  muss  Erhohung  der  Materialmengen  bis  auf  das  Doppelte 
und  mehr  stattfinden;  z.  B.  ist  bei  EisenbahnabteUen  das  l^fache, 
bei  der  Desinfektion  von  Kleidern  in  Kisten  und  Kleiderschranken 
das  zehn-  und  mehrfache  des  Rauminhaltes  zu  nehmen.  Manche 
Autoren  verlangen  Erhohung  um  das  Doppelte  schon  unter  gewohn- 
lichen  Verhaltnissen.  Die  schlechteren  Desinfektionswirkungen 
schoben  Christian,  Kirstein  und  Xylander  auf  die  nicht  hinreichend 
entwickelte  Formaldehyd-  und  Wasserdampfmenge.  Bei  A.-Packun- 
gen  wurden  auf  1  cbm.  Rauminhalt  nach  Christian  kaum  1  gr., 
bei  B.-Packungen  nach  Fendler  und  Stiiber  1.98-2.8  gr.,  nach  Hoff- 
mann und  Strunk  2.85-2.95  gr.,  nach  Auerbach  und  Pliiddemann 
etwa  2.5  gr.  Formaldehyd  und  13.6-15.6  gr.  Wasser  entwickelt. 
Scheplewski  und  Steinitz  sahen  den  Grund  der  schlechten  Wirkung 
in  zu  rascher  Reaktion  (4.8  Minuten  und  verwandten  A.-  und 
B.-Packungen  zu  gleicher  Zeit,  um  so  die  Reaktion  um  einige  Minuten 
zu  verlangern,  sicherlich  ohne  besonderen  Erfolg.  Bei  andern 
apparatlosen  Verfahren  dauert  die  Reaktion  auch  nicht  langer, 
trotzdem  tritt  bessere  Desinfektion  ein.  Ein  Vorteil  liegt  aber 
bestunmt  in  der  halb-  bis  dreiviertelstiindigen  Gasentwickelung 
durch  Apparate.  Ebenso  rasch  gehc  es  mit  dem  Feuchtigkeitsgehalt 
der  Luft  bei  Autan;  er  steigt  rasch  bis  100  Prozent  an,  sinkt  dann 
aber  wieder  ebenso  schnell.  Ausgebildetes  Personal  ist  unbedingt 
erforderlich.  Nur  im  Notfalle  sollen  Ungeiibte  nach  der  Vorschrift 
auf  der  Packung  die  Desinfektion  ausftihren.  Dieses  hat  solbst 
Eichengriin  auf  dem  XIV.  Internationalen  Hygieniker-Kongress 
zugegeben. 

Geradc  bei  Autan  ist  sachkundiges  und  sorgfaltiges  Abdichten  des 
Zimmers  und  Ausbreiten  der  Gegenstande  erforderlich,  mindestens 
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ebenso,  wie  bei  den  mit  dem  viel  kraftiger  wirkenden  iiberman- 
gansauren  Kalium  arbeitenden  Vei-fahren.  Autan  ist  als  Geheijnmit- 
tei  unkontrollierbar.  Selbst  der  Gedanke,  dass  es  von  einer  zuver- 
lassigen  Weltfirma  in  den  Handel  gebracht  wird  schiitzt  nicht  vor 
Misstrauen.  Autan  wird  im  Kleinhandel  wohl  nur  selten  und  dann 
nur  in  geringer  Menge  vorratig  gehalten.  Die  Packungen  sind  auf 
2,  5,  10,  20,  40,  60,  80,  110,  175  cbm.  Rauminhalt  berechnet.  Das 
fiir  jede  Zimmergrosse  notwendige  Quantum  ist  leicht  festzustellen. 
Es  hat  stets  Abrundung  nach  oben  bin  stattzufinden.  Beim  Ent- 
wickelungsgefass  ist  in  Betracbt  zu  ziehen:  auf  jeden  cbm.  Raumin- 
halt sind  1  1.  der  Gefassgrosse  zu  rechnen.  Es  muss  jeder  unnotige 
Warmeverlust  sorgfaltig  vermieden  werden.  Oben  weite,  trockene 
Holzgefasse,  oder  ganz  diinnwandige  auf  Steine,  auch  Holzsplitter 
gesteUte  Metallgefasse  (Kessel)  werden  ihren  Zweck  am  besten 
erfiillen.  Die  Autanreaktion,  d.  h.  die  Paraform-Baryumsuperoxyd- 
Reaktion  beginnt  schon  nach  wenigen  Minuten  und  im  Gegensatz 
zu  den  apparatlosen  Verfahren  mit  Kalium-hypermanganicum  selbst 
bei  sehr  niedriger  Temper atur  ( +  3°  C.) .  Entziindungserscheinungen 
sind  nicht  beobachtet.  Eine  mittlere  Temperatur  15°-20°  C,  nach 
Langermann  12°-15°  C,  muss  zur  vollen  Desinfektionswirkung 
innegehalten  werden;  ebenso  soUen  alle  Telle,  besonders  das  Wasser 
nach  Angabe  der  Fabrik  etwa  eine  Temperatur  von  20°-22°  C. 
haben.  Bei  zu  niedriger  Lufttemperatur  tritt  schlechtere  Desin- 
fektionswirkung ein;  bei  zu  hoher  (iiber  20°  C.)  ist  zuviel  Wasser- 
dampf  zur  vollstandigen  Sattigimg  der  Luft  erforderlich;  hierzu 
reicht  aber  gerade  bei  Autan  die  gelieferte  Wasserdampfmenge 
nicht  aus,  z.  B.  fanden  Nieter  und  Peerenborn  schlechtere  Desin- 
fektionsAvirkung  an  warmen  Flachen.  Zum  Mischen  der  Pulver  und 
des  Wassers  sind*  nur  einige  Minuten  erforderlich;  eine  weitere 
Ueberwachung  ist  nicht  notig.  Wenn  irgend  mogiich,  sollte  man 
bei  Autan  die  Einwirkungszeit  auf  7  Stunden  bemessen.  Der  oft 
nach  der  Autandesinfektion  beobachtete  feine  Staub  auf  den  Mobeln 
lasst  sich  ebenso,  wie  die  oft  auf  den  Fussboden  iiberschaumende 
Masse  leicht  entfernen.  Der  Preis  fiir  100  cbm.  Piauminhalt  betragt 
etwa  8  M.  Bei  der  von  vielen  Seiten  geforderten  Erhohung  der 
Materialmenge  steigert  sich  der  Preis  entsprechend. 

Die  hohen  Kosten  dtirften  immer  noch  das  Haupthindernis  zur 
allgemeinen  Einfuhrung  des  Autans  sein.  Nach  Fertigs  Rechnung 
besteht  jedoch  keine  grossere  Kostspieligkeit  in  der  Praxis  anderen 
Verfahren  gegeniiber.  Gastper  berechnete  den  Durchschnittsge- 
sammtpreis  fiir  die  Praxis  im  Grossen  bei  Berolinaapparaten  auf  9  Pf . 
bei  Autan  auf  13  Pf .  fiir  1  cbm.  Rauminhalt.  Hilgermann  berechnete 
die  Kosten  einer  Desinfektion  eines  EisenbahnwagenabteHs  II. 
Klasse  mit  2.05  M,  III.  IQasse  1  M.  Das  Gewicht  der  Autanpackun- 
gen  fiir  40  cbm.  Rauminhalt  betragt  etwa  2,600  kg.,  der  Umfang 
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derselben  Packung  16X11X11  cm.  Bei  gut  geloteten  Blechbiichsen 
ist  die  Haltbarkeit  der  Piilver  iinbegrenzt,  iind  unabhangig  von 
Witterungseinfliisseii,  Feuchtigkeit,  Trockenhoit,  Kalte  und  Warme. 
Die  Papierbeutel  konnten  aus  besserem  Papier,  die  Blechkasten 
aus  widerstandsfahigerem  Material  sein,  um  Erschuttonmgen  und 
Stosse  z.  B.  beim  Fahren,  Umladen  u.  s.  w.  aiishalten  zu  konnen. 
Bei  den  A.-Packungen,  wo  die  Pulver  gemisciit  enthalten  waren, 
konnte  bereits  durch  Vermittelung  des  Hydratwassers  (bis  6  Prozent) 
eine  langsam  verlaiifende  Reaktion  auf  Kosten  der  spateren  Gasent- 
wickeliing  einsetzen.  Autan  ist  in  Deutschland  durch  ministeriellen 
Brlass  vom  6.  Juni  1907,  M.  12026,  als  Desinfektionsmittel  genehmigt. 
Ein  anderer  Erlass  vom  31.  August  1908  schreibt  Autan  u.  a.  als. 
Unterrichtsgegenstand  in  Desinfektorenschuien  vor. 

PARAFORM-KALIUM-HYPERMANGANICUM-VERFAHREN. 

Das  Verfaliren  wurde  August  1909  zuerst  von  Mayer  und  Hannes 
angegeben  und  dann  weiter  von  Lockemann  und  Croner,  vonKamanin, 
sowie  Kalahne  und  Sti-unk  ausgearbeitet.  Beyer  &  Co.  nannten  ihre 
in  den  Handel  gebrachten  Packungen  Perautan,  Sobering  (Berlin), 
Paragan  (JMinisterialblatt  1,  8.  Januar  1908,  M.  8476).  Ausserdem 
haben  Lockemann  und  Croner  Packungen  von  10  gr.  Paraform  und  25 
gr.  Kalium-bypermanganicum  fiir  je  1  cbni.  Rauminhalt  angefertigt 
und  auf  der  Hygiene-Ausstellung  in  Dresden  ausgestellt.  Es  werden 
benutzt:  (1)  Paraform,  (2)  Kalium  hypermanganicum,  (3)  Wasser, 
und  zwar  von  Kalahne  und  Strunk  im  Verhiiltnis  von  1:2.5:3;  von 
Lockemann  und  Croner  1:2.5:2.5,  von  Hannes  1 : 3 : 3 ;  von  Kamanin 
1:2.5:2.5.  Der  bei  diesem  Verfahren  sich  abspielende  chemische 
Vorgang  wird  durch  Entpolymerisieren  des  unloslichen  Paraforms 
in  wasserlosliches  Formaldehyd  eingeleitet.  Nach  Lockemann  und 
Croner,  Kalahne  und  Strunk  u.  a.  iiangt  die  Schnelligkeit  des  Eintritts 
und  die  Intensitat  der  Reaktion  ab:  (1)  Vontion  uiTemperatur  der 
Materialien,  besonders  des  Wassers,  (2)  von  dn  Erfiheit  der  Pulver, 
(3)  von  der  Reaktion  der  Materialien  (Sauktion  au«gehalt),  (4)  von 
der  Anwesenheit  leicht  oxydierbarer  Sub^^n.    ^cYjt    V 

Die  Alkalessenz  hat  auf  die  gehef erte^stur,menge  keinen  Einfluss. 
Die  Handelssorten  von  Paraform  'gebjni  mit  ubermangansaurem 
Kahum  und  Wasser  nur  dann  eine  Reaktion,  wenn  sie  neutral  oder 
alkaUsch  sind.  Paraform  muss  jedenfalls  aut  Ameisen-  und  Essig- 
saure  gepriift  werden.  Ein  Prozent  Soda  soil  stets  geniigen,  um  bei 
alien  Kalium-hypermanganicuni  Handelssorten  mit  Paraform  cine 
Reaktion  einzuleiten.  Bohnke  empfiehk  statt  Soda  Ameisen-  oder 
Oxalsaure  zu  verwenden,  um.  den  Eintritt,  der  Reaktion  zu  verlang- 
saraen.  Der  Eintritt  der  Reaktion  beginnt  bei  sonst  sehr  langsam 
reagierenden  Pulvern  frdher,  oft  sofort,  wend  die  Pulver  einen  oder 
mehrere   Tage   vorher   gemischt   gewesen   waren.     Luftfeuchtigkeit 
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der  Zimmer  scheint  dabei  die  Hauptrolle  zu  spielen.  Die  Desinfek- 
tionswirkung  ist  dieselbe,  wie  mit  dem  Formalin-Kalium-hyperman- 
ganicum-Verfahren.  Nach  Stnink  sollen  auf  1  cbm.  2.85-2.95  gr, 
Formaldehyd  kommen;  liockemann  und  Croner  berechneten  4.75-5 
Formaldehyd  und  15. 75-23. 25H2O.  An  die  Zahl  und  die  Ausbil- 
dung  des  Personals  sind  dieselben  Anforderungen  zu  stellen,  wie  bei 
Autan.  Beim  Material  ist  besonders  auf  Reinheit  und  neutrale 
Reaktion  der  Chemikalien  zu  achten ;  von  Kalium-hypermanganicum 
ist  nur  purum  in  mittelgrossen  Krj^stallen  zu  verwenden ;  crudum  ist 
unbrauchbar.  Die  beiden  Substanzen  biirgern  sicb  im  Handel  mehr 
und  mehr  ein.  Die  Priifung  auf  Reinheit  bietet  keine  Schwierig- 
keiten.  Da  die  Entwickelungsgefasse  bedeutend  kleiner  als  bei 
Autan  zu  sein  brauchen  (J-^),  so  diirfte  ihre  BeschaflFung  etwas 
weniger  Scliwierigkeiten  machen;  ich  halte  diinnwandige  Blechge- 
fasse  (auf  Steine  oder  Holzsplitter  gestellt)  fiir  am  vorteilhaftesten, 
Besonders,  wenn  unverbrennbare  Sachen  zur  Unterlage  benutzt 
werden,  diirfte  alien  Anfordei-ungen  in  bezug  auf  das  Material  der 
Gefasse  geniigt  werden.  Holzgefasse  sind  wegen  Feuersgefahr  zu 
vermeiden.  Es  sind  von  verschiedenen  Seiten  Entziindungen  der 
reagierenden  Masse  beobachtet.  Vorsicht  ist  deshalb  immerhin 
geboten.  Wasser  darf  nie  zuletzt  und  in  kleinen  Portionen  hin- 
zugef ligt  werden.  Lockemann  halt  Feuersgefahr  bei  reinem  krystal- 
lisiertem  Kalium-hypermanganicum  nicht  fiir  moglich.  Abdich- 
tung  ist  selbstverstandlich  erforderlich. 

Mayer  glaubt  allerdings  sie  konne  mal  zur  Not  fortfallen.  Mitt- 
lere  Warme  der  Luft  und  des  Wassers  (15°-20°  C.)  ist  moglichst 
innezuhalten.  Bei  zu  heissem  Wasser  entsteht  allzu  rasche  und 
allzu  heftige  Reaktion.  Der  Eintritt  und  Verlauf  der  Reaktion  ist 
noch  mehr  wie  beim  Autan  von  der  vorhandenen  Warme  abhangig, 
Wegen  der  nicht  ganz  von  der  Hand  zu  weisenden  Feuersgefahr 
lasse  ich,  wenn  moglich,  vom  Fenster  aus  nach  5-10  Minuten  kontrol- 
lieren,  ob  ein  Feuerschein  zu  sehen  ist,  m.  E.  liegen  hierzu  aus  der 
Praxis  noch  nicht  geniigende  Erfahningen  vor.  Durch  genaues 
Imiehalten  der  I»iischvorschrift  wird  aber  wohl  jede  Feuersgefahr 
vermieden.  Die  Einwirkungsdauer  soil  audi  bei  diesem  Verfahren 
5-7  Stunden  betragen.  Geruchbelastigung  ist  dieselbe  wie  bei 
anderen  gutwirkenden  Verfahren.  Durch  Spritzer  beschmutzto 
Gegenstande  konnen  durch  Natronbisulfit  und  verdiinnte  Salzsaure 
gereinigt  werden.  Die  Pulver  sind  vollkommen  lager-  und  transport- 
fahig.  Der  Sicherheit  halber  wird  man  fiir  die  beiden  Pulver  nur 
gut  verlotete  haltbare  Blechkasten  mit  geloteter  Zwischenwand  und 
kaltbare  Papierbeutel  verwenden.  Schon  die  gewohnliche  Feuchtig« 
keit  der  Luft  leitet  eine  Reaktion  ein  und  schadigt  die  spatere 
Ergiebigkeit.  In  voUstandig  luftdicht  abgeschlossenen  Gefassen  soil 
sich  das  Paraform  und  Kalium-hypermanganicum  nach  Lockemann 
und  Croner  monatelang  unverandert  halten.     Der  Umfang  der  von 
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Kalahne  und  Strunk  angegebenen  Packung  betragt  fiir  je  40  cbm. 
etwa  15X11X11  cm.,  das  Gewicht  etwa  1,700  kg.  Abgesehen  von 
grosserer  Billigkeit  sind  nach  Kalahne  und  Strunk  die  Vorteile  dieses 
Verfahrens  dem  Autan  gegeniiber:  (1)  Die  Reaktion  tritt  meist 
spater  auf  als  bei  Autan;  (2)  bei  gleicher  Menge  Paraform  wird  die 
doppelte  Menge  Formaldehyd-  und  die  l^fache  Menge  Wasserdampf 
erzielt.  Die  Kosten  sind  geringer.  Die  Entwickelungsgefasse 
brauchen  nur  \  zu  betragen.  (Mir  scheint  ^  zu  giinstig  bemessen 
zu  sein.)  Dem  Formaldehyd-Kalium-hypermanganicum  Verfahren 
gegeniiber:  (1)  Nur  feste  Materialien  (Transporterleichterung) ;  (2) 
bedeutend  kleinere  Entwickelungsgefasse  notig;  (3)  geniigend  Zeit 
zum  Mischen  bis  zum  Eintritt  der  Reaktion.  Im  iibrigen  fanden 
alle  Autoren  bei  iliren  Untersuchungen  befriedigende  Desinfek- 
tionswirkung :  Feuersgefahr  ist  m.  E.  nur  bei  Miscbung  der  Mate- 
rialien in  falscher  Reihenfolge  vorhanden,  z.  B.  Wasserzusatz  zuietzt 
und  portionsweise. 

Man  darf  wohl  sagen,  das  Paraform-Kalium-hypermanganicum- 
Verfahren  ist  das  beste  apparatlose  Verfahren  was  wir  haben. 

Von  andern  apparatlosen  Verfahren  sind  noch  zu  nennen: 

1.  Autoform. — Es  wird  von  Reiherstieg-Hamburg  in  den  Handel 
gebracht,  ist  in  den  meisten  Kulturstaaten  patentiert  und  besteht 
aus  Festoform,  einem  32  prozentigen  Formaldehyd-Seifenpraparat 
und  Kalium-hypermanganicum.  Wahrend  es  von  Dorr  und  Raubit- 
schek  sehr  gelobt  wurde,  sprechen  sich  andere  Untersucher  vor- 
sichtiger,  ja  teilweise  abfallig  aus.  Seine  Wirksamkeit  soli  hinter 
den  mit  Formalin  oder  Paraform  arbeitenden  Verfahren  zuriick- 
bleiben.  Es  schaumt  stark  und  bedarf  deshalb  doppelt  so  grosser 
Gefasse  wie  Autan.  Die  Ausfuhrung  der  Desinfektion  macht 
dadurch  Schwierigkeiten.  Feuergefahr  ist  nicht  vorhanden.  Nach 
Croner  und  Pauke  ist  die  Zusajnmensetzung  des  Festoform  eine  wech- 
selnde.  Es  ist  sehr  viel  teurer  wie  andere  apparatlose  Verfahren; 
40  cbm.  berechnen  sich  auf  4.75  M.  Nach  Hilgermann  kostet  eine 
Desinfektion  eines  Wagenabteils,  II,  Klasse,  2.50  M.;  III.  Klasse, 
1.50  M.  Grosskonsumenten  wird  ein  Rabatt  bis  40  Prozent  gewahrt. 
Autoform  ist  ein  Geheimmittel  und  als  solches  unkontrollierbar . 
Nach  Croner  soU  es  sich  schon  nach  eingen  Monaten  zersetzen.  Die 
Blechbiichsen  rosten  leicht. 

2.  Formangan,  der  Firma  Schneider,  Wiesbaden.  Nach  Schreiber 
60  Prozent  Formaldehyd  in  fester  Form,  seifig,  brocklig,  weiss  wie 
Kalk,  in  Wasser  unloslich;  von  der  Fabrik  zuriickgezogen. 

3.  Formohas.  fruher  Formobor,  genannt  ist  von  Wollberg-Altwasser 
erfunden  und  wird  von  Carvin  und  Co.  in  Altona  in  den  Handel 
gebracht.  Es  enthalt  33.3-38.3  Formaldehyd  und  0.25-13  Prozent 
Borax.  Bitter  hatte  schlechtere  Desinfektionswirkung  als  mit 
anderen  Verfahren,  ausserdem  ist  es  4mal  teurer  wie  das  Formalin- 
Kalium-hypermanganicum- Verfahren. 
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4.  Aldogen,  ein  franzosisches  Praparat  von  Carteret,  welches  mit 
Chlorkalk  und  Paraform  arbeitet.  Es  bietet  keinerlei  besondere 
Vorteile  und  hat  den  grossen  Nachteil,  dass  es  sehr  teuer  ist.  Eine 
20  cbm-Packung  kostet  3  fr.  =  2.40  M.  Nach  Bohnke  muss  die  fiir 
einen  Rauminhalt  zu  berechnende  Menge  an  Material  noch  um  \ 
hoher  berechnet  werden,  wie  auf  den  Packungen  steht. 

5.  Kalkverfahren,  von  Huber  und  Bickel.  Es  wird  folgender- 
massen  beschrieben:  In  einem  80  1.  grossen  Holzgefass  werden  3 
kg.  frischgebrannter  Kalk,  9  1.  siedend  heisses  Wasser  und  3  1.  Forma- 
lin vermischt.  Von  der  Firma  Beyer  &  Co.  in  Elberfeld  besteht 
ein  amerikanisches  Patent  855,233.  Aetznatron  und  Kalium-hyper- 
manganicum  und  Paraform-aa  und  die  doppelte  Menge  Wasser. 
Statt  Aetznatron  auch  Aetzkali  oder  die  1^  fache  Menge  Soda  oder 
Pottasche.     Sehr  auffallend  ist  hierbei  die  grosse  Menge  Alkali. 

Gewissenlosen,  marktschreierischen  Anpreisungen  von  Raumdes- 
ini'ektionsmitteln,  denen  gar  keine  oder  nicht  hinreichende  wissen- 
schaftlich  begriindete  Untersuchungen  zu  Grunde  liegen,  soUte  von 
wissenschaftlicher  Seite  stets  mit  aller  Deutlichkeit  entgegengetreten 
werden. 

Sehr  vielenapparatlosenVerfahrensind  zur  Ammoniakentwickelung 
bestimmte  Pulver  beigegeben:  Chlorammonium  und  Kalkpulver. 
Ueber  die  Beseitigung  des  Formaldehyds  durch  Ammoniakentwicke- 
lung herrschen  sehr  verschiedene  Ansichten.  Ich  glaube,  dass  wir 
im  Kriege  Ammoniak  entbehren  konnen  und  mit  Liif tung  der  Zimmer 
auskommen. 

Eine  andere,  gerade  fiir  Kriegszwecke  wohl  sehr  wichtige  Frage 
mochte  ich  hier  kurz  streifen:  Es  wird  nicht  nur  von  Klinikern, 
sondern  auch  von  Hygienikern  haufig  betont,  dass  die  zur  Seuchen- 
bekampfung  getrofFenen  Massnahmen  durch  Schematisieren  zu  weit 
gehende  seien  und  dass  die  dafiir  aufgewandten  Mittel,  Geld,  Arbeits- 
zeit,  Belastigung  des  Publikums,  beim  Militar  Beeintrachtigung  des 
Dienstes,  dem  erzielten  Nutzen  nicht  entsprechen,  so  z.  B.  auch  die 
Zimmerdesinfektion.  Die  Arbeit  von  "Walter  aus  dem  Greifswalder 
Hygienischen  Institut  behandelt  kritisch  diesen  Gesenstand,  in 
erster  Linie  hat  auch  Fliigge  hier  klarend  und  anregend  gewirkt. 
Es  i3t  nicht  von  der  Hand  zu  weisen,  dass  wir  vielfach  "Luxusdes- 
infektionen"  treiben.  Wenn  diese  im  Frieden  nun  auch  moglich 
und  zu  rechtfertigen  sind,  so  sicherlich  nicht  im  Kriege.  Gerade 
dort  soil  jeder  Arzt,  besonders  der  Hygieniker  seine  Massnahmen 
auf  das  Allernotwendigste  herabsetzen,  denn  nur  so  kann  er  ein 
einwandfreies  Durchfiihren  des  nur  wirklich  Notwendigen  erreichen. 
Bei  jeder  erforderlichen  Desinfektion  im  Kriege  sollte  sparsam  mit 
den  Materialien  umgegangen  werden,  und  ein  Arzt  sollte  moglichst 
jedesmal  entscheiden,  ob  und  in  welcher  Weise  und  Ausdehnung  die 
Desinfektion  stattzuf  inden  hat;  das  darf  auf  keinen  Fall  den  Desin- 
fektoren  iiberlassen  werden,  die  mehr  oder  weniger  nur  schematisch 
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arbeiten  konnen,  und  sollen.  Als  Richtschnur  der  arztlichen  Anord- 
nungen  bei  Desinfektionen  mogen  einige  Satze  hier  angefiihrt 
werden : 

1)  Bei  Infektionskrankheiten,  deren  Erreger  nach  Verlassen  des 
menschlichen  Korpers  sofort  oder  nach  kurzer  Zeit  zu  Grunde  gehen, 
z.  B.  Genickstarre-,  Diphthorie-,  Protozoenerkrankungen  ist  nur  in 
den  seltesten  Fallen  aiisser  Beseitigung  dor  infektiosen  Ausschei- 
dungen  imd  griindliclier,  mechanischer  Dcsinfektion,  d.  h,  mit  fltis- 
sigen  Desinfektionsmitteln,  eine  Kaumdesinfektion  erforderlich. 

2)  Riiume  und  Gebiiudc,  welclie  durch  ihre  Bauart  und  Grosse 
eine  geniigende  Konzentration  des  Formaldehyds  wahrend  der  zur 
Keimtotung  notwendigen  Zeitnicht  gewahrleisten,  sollen  nurmecha- 
nisch  desinfiziert  und  dabei  griindlich  gereinigt  werden.  In  Betracht 
kommen  hier  Kirchen,  Scheunen,  meist  auch  Weilblechbaracken 
und  andere  zu  grosse  Raume,  besonders  auch  alle  Gebaudc,  die  nicht 
hinreichend  abgedichtet  werden  konnen. 

3)  Stets  ist  auf  die  sogenannte  mechanische  Dcsinfektion  und 
spatere  Reinigung  das  grosste  Gewicht  zu  legen.  Sie  ist  auf  keinen 
Fall,  weil  Raumdesinfektion  stattgefunden  hat,  zu  unterlassen;  oft 
geniigt  sie  allein. 

4)  Die  Raumdesinfektion  ist  stets  nur  als  ein  Glied  in  der  Reihe 
der  Massnahmen  zur  Seuchenbekampfung  anzusehen. 

Am  Schluss  meiner  Ausfiihrungen  mochte  ich  nochmals  hervorhe- 
ben,  dass  ich  das  Paraform-Kalium-hypermanganicum-Verfahren  fiir 
das  beste,  bisher  bekannte  apparatlose  Formaldehyd-Raumdesinfek- 
tionsverfahren,  auch  fiir  die  Verwendung  beim  Heere  im  Kriege, 
halte.  Aber  wie  iiberhaupt  das  Formaldeh3^d  mit  seiner  geringen 
Tiefenwirkung  und  ungeniigenden  Desinfektionskraft  auf  Tuberkel- 
bazillen  und  sporenhaltige  Bazillen  sehr  viel  zu  wiinschen  iibrig 
lasst,  so  auch  dieses  Verfahren.  Von  einer  idealen  Raumdesin- 
fektion sind  wir  noch  weit  entfcrnt. 

schlusssatze. 

Nachteile  der  Verfahren  mit  Apparaten  zur  Formaldehyd-Raum- 
desinf  ektion : 

1)  Anschaffungs-  und  Reparaturkosten;  bei  dem  sonst  sparsameren 
Materialverbrauch  wenig  wichtig. 

2)  Reparaturen  nur  von  sachkundiger  Hand  ausfiihrbar. 

3)  Apparate  nebst  den  dazu  gehorigen  Fltissigkeiten  schwer 
transportfahig. 

4)  Die  Zahl  der  gleichzeitig  auszufiihrenden  Desinfektionen  ist  von 
der  Zahl  der  Apparate  abhiingig. 

5)  Relative  schwierige  und  langwierige  Bedienung  der  Apparate. 
Von  den  apparatlosen  Verfahren  haben  sich  eingebiirgert: 
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1)  Das  Formalin-Kalium-hyi^ermanganicum-Verfaliren. 

2)  Das  Autan. 

3)  Das  Paraform-Kalium-hypermanganicum-Verfahren. 

4)  Weniger  das  Autoform. 

Die  anderen  Methoden  sind  entweder  zu  teuer  oder  desinfizieren 
nicht  hinreichend.  Die  drei  zuerst  genannten  Verfahren  unter- 
scheiden  sich  besonders  in  folgenden  Punkten : 

1)  In  der  desinfizierenden  wie  auch  Tiefenwirkung  iibertrefTen  die 
beiden  mit  Kaliiim-hypermanganiciira  arbeitenden  Verfahren  das 
Autan.  Bei  ungiinstigen  Bedingungen  Erhohung  der  Material- 
mengen  erforderlich.  Eine  einbeitliche,  moglichst  einfache  Prii- 
fungstecluiick  der  Raumdesinfektionen  fiir  Laboratorium  und  beson- 
ders fiir  die  Praxis,  die  es  ermoglicht,  jede  Desinfektion  einwandfrei 
in  ihrer  keiintotenden  Wirkung  nachziipriifen,  ist  wiinschenswert 
und  anzustreben. 

2)  Inbezug  auf  Anforderungen  an  das  Personal  (Vorbildung, 
Arbeitszeit)  unterscheiden  sich  die  drei  Verfahren  nicht. 

3)  Wegen  seines  hohen  Preises  wird  Autan  wohl  nur  dort,  wo  es 
haufig  verlangt  wird,  vorratig  gehalten  werden;  ausserdem  ist  es  als 
Geheimmitte]  unkontrollierbar;  bei  den  beiden  anderen  Verfahren 
leicht  ausfiihrbare  Kontrolle  auf  Reinheit. 

4)  Bei  Autan  ist  ganz  besonders  auf  schlechtleitende,  diinnwandige 
Gefasse  zu  achten.  Bei  den  beiden  anderen  Verfahren  ist  Holz  zu 
vermeiden.  Am  besten  sind  dunnwandige,  auf  Steine  gestellte 
Blechgefiisse. 

5)  Bei  Autan  besteht  keine  Entziindungsgefahr.  Bei  den  beiden 
anderen  Verfahren  nur  bei  Mischung  in  falscher  Reihenfolge,  beson- 
ders wenn  Wasser  zuletzt  und  in  kleinen  Mengen,  zu  heiss  und  ohne 
geniigendes  Umriihren  zugesetzt  wird.  Lockemann  halt  Feuersge- 
fahr  nur  bei  chemisch  unremen  Materialien  fiir  moglich. 

6)  Innehalten  einer  mittleren  Temp  era  tur  der  Luft  (10-15°  C.) 
und  des  Wassers  (15°-20°  C.)  ist  wiinschenswert,  besonders  bei 
den  Verfahren  mit  Kalium-hypermanganicum;  ebenfalls  eine  be- 
stimmte  Wassermenge;  bei  zu  wenig  Wasser  keine  gen iigende  Satti- 
gung  der  Luft  mit  Feuchtigkeit,  bei  zu  viel  Wasser,  Entstehung  von 
Formalin  durch  Losung  des  gebildeten  Formaldehyds  im  Entwicke- 
lungsgefass. 

7)  Belastigung  der  Bewohner  mbezug  auf  Geruch  und  Sachbe- 
schadigung,  bei  keinem  der  drei  Verfahren  in  nennenswertem  Masse. 

8)  Abdichtung  des  Zimmers  und  Ausbreitung  der  Gegenstande 
bei  alien  Verfahren  gleichmassig  notig. 

9)  Notwendige  Dauer  der  Gaseinwirkung  bei  alien  Verfahren 
5-7  Stunden  erforderlich. 
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10)  Inbezug  auf  Gewicht  und  Umfang  belastigen  die  Paraform- 
Kalium-hyperraanganicuin-Packungen  am  wenigsten 

11)  Autan  ist  erheblich  teurer  wie  die  beiden  anderen  Verfahren. 

12)  Die  Transport-  und  Lagerfahigkeit  hangt  von  der  Verpackungs- 
art  der  Materialien  ab.  Formalin  bietet  wegen  Zerbrechlichkeit  der 
Gefasse  am  meisten  Transportschwierigkeiten. 

13)  Beseitigung  des  Formaldehydgeruches  durch  Ammoniak  ist 
wunschenswert,  aber  nicht  unbedingt  notwendig,  wenigstens  nicht 
fiir  den  Kriegsfall. 

14)  Ueberfliissige,  sogenannte  " Luxusdesinf ektionen "  sind  im 
Ki'iege  zu  vermeiden. 

15)  Apparatlose  Verfahren  miissen  schon  im  Frieden  bei  jedem 
Desinfektorenunterricht  gelehrt  werden.  Wiederholung  etwa  alie 
drei  Jahre  notwendig. 

16)  Von  alien  apparatlosen  Formaldehyd-Raumdesinfektionsme- 
thoden  muss  dem  Paraform-Kalium-hypermanganicum-Verfahren  der 
Vorzug  gegeben  werden. 

UBERSICHT  UBER  DEN  GANG  DER  NACHPRUFUNG  EINES  FORMALDEHTD- 
RAUMDESINFEKTIONSVERFAHRENS. 

1)  Absterben  der  Krankheitserreger  in  einer  bestimmten  Zeit. 

2)  Gewisse  Tiefenwirkung. 

3)  Leichte  und  sichere  Herstellung  des  desinfizierenden  Gases: 

a)  Anforderungen  an  die  Zahl  und  Ausbildung  des  Personals. 

b)  Anforderungen  an  das  Material:  (1)  Leichte  Erhaltlichkeit 
der  Substanzen  im  Handel;  (2)  leichte  Dosierbarkeit  des 
Materials;  (3)  gleichmassige  Giite  der  Handelsware  und  leichte 
Kontrollierbarkeit  derselben. 

c)  Beschaffung  der  notwendigen  Gerate. 

d)  Gefahrlosigkeit,  besonders  inbezug  auf  Feuergefahrlichkeit. 

4)  Die  iibrige  Ausfiihrung  der  Desinf ektion :  (a)  Abdichtung,  (b) 
Luftwarme,  (c)  Warme  der  Entwickelungsmasse,  (d)  Ueberwachung, 
(e)  Zeiterfordernis. 

5)  Geringe  Belastigung  der  Bewohner:  (a)  Dauer  der  Desinf  ektion, 
(b)  Geruchbelastigung,  (c)  Beschadigung  von  Gegenstanden  durch 
Ueberschaumen  und  Umherspritzen  des  Materials  wahrend  der 
Reaktion. 

6)  Preis  des  Verfahrens  (ferner  fiir  militarische  besonders  Kriegs- 
zwecke). 

7)  Transport-  und  Lagerfahigkeit  des  Materials:  (a)  Gewicht,  (b) 
Umfang,  Grosse  und  Form  der  Gefasse,  (c)  Haltbarkeit  des  Materials, 
(d)  Widerstandsfahigkeit  der  Packungen  gegen:  (1)  Witterungsein- 
fliisse,  Feuchtigkeit,  Trockenheit-Warme,  Kalte;  (2)  Erschiitterungen. 
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Preis-  Uebersicht  iiber  Formaldehyd-Raumdesinfektionsverfahren  mit  und  ohne  Apparate 
fur  100  cbm.  Rauminhalt  in  Mark. 


Preis  nach— 

Angerer, 
1906. 

Losener, 
Desinfek- 
tion  Pro- 
zent  auf 
110  cbm. 
berechnet. 

Hofltmann,      tjxi,»,i  „ 
1908.        1     ^'^■^^■ 

Croner, 
Zeitschrift 

fiirarzt- 
liche  Fort- 

bildung, 
1910. 

Fabrik- 
Preise. 

Breslauer  Apparat 

1.90 
2.36 
1.20 
2.20 

4.03 

2.39 

Berolina  Apparat 

2.60 
1.89 
2.57 

3.10 
5.10 

Colonia  Apparat 

Lingner  Apparat 

Formalin-Kaliuin  hypermangani- 
oum,  3.1  auf  1  cbm 

3.97 
6.07 

5.40 
8.50 

8.40 
7-7.30 

Formalin-Kalium  hypermaagani- 
cum,  5  auf  1  cbm  

15.20 

Autan  (ohne  Gewiihr  einer    be- 
stimmten  Menge  Formaldehyd 

8.40 

8.40 

Piraform-Kalium  hypermangani- 

Festoform-Kalium  hypermangani- 
cum,  3.1  auf  1  cbm 

>7.55 

« 10.32 
8.10 
13.20 

Festoform-Kalium  hypermangani- 

Autoform,  3.1  auf  1  cbm 

7.20 

Autoform,  5  auf  1  cbm 

10.80 

Paragan 

7.90 

Formangan 

7.50 
16.00 

i 

1  5.35  Prozent. 


2  8.47  Prozent. 


OflBzieller  Bericht  der  III.  Landesversammlung   des  Bayerischen   Medizinalbeamten-Vereins. 
schliesslich  1  M.  f  iir  jede  Benutzung  zur  Amortisation  des  Apparates. 

Die  der  umseitigen  Berechnung  zu  Grunde  liegenden  Materialienpreise  in  Mark. 


Ein- 


Preis  nach— 

Fabrik 
Preise. 

Bemer- 
kungen. 

Preis  fvir— 

Angerer, 
1001. 

Losener,  Hoffman, 
100  kg.         100  1. 

i 

Formalin 

100 

75 

105 

120 
450 
95 

Paraform 

fTaliiim-liypfiriTiaTiganiciim 

78 
137 
30 

1240 

SpiritUS  ..".*. .". 

40 
40 

35 
40 

Ammoniak 

Festoform 

1  144  Prozent. 


PERSONAL  HYGIENE  IN  THE  FIELD,  INCLUDING  THE  DISINFEC- 
TION OF  CLOTHING  AND  EQUIPMENT  WITH  AND  WITHOUT  APPA- 
RATUS. 

Col.  Valery  Havard,  United  States  Army. 

Personal  hygiene  in  the  field  means  the  practice  of  all  those  habits 
which  tend  to  safeguard  one's  self  and  others  from  disease,  infectious 
or  otherwise.  Hygienic  habits,  once  formed,  should  be  observed  in 
all  conditions  and  situations  of  life,  so  far  as  means  and  circumstances 
permit,  but  the  soldier,  in  particular,  must  be  made  to  realize  their 
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value,  not  only  for  his  own  sake  and  that  of  his  comrades,  but  also  for 
the  sake  of  the  fighting  organization  of  which  he  is  a  part.  An  efficient 
and  reliable  soldier  is  an  expensive  product,  the  result  of  long  and 
special  training  and  must  be  preserved  from  all  deteriorating  influ- 
ences, for  it  is  doubtless  true  that  a  well-instructed  veteran  is  at  least 
the  equal  of  two  recruits  and  much  more  economical. 

The  sanitary  condition  of  troops  in  the  field  varies  widely  according 
to  circumstances.  It  may  approximate  perfection  in  camps  of 
maneuvers  or  of  instruction,  formed  on  selected  sites  with  all  con- 
veniences at  hand,  or  it  may  be  very  bad,  as  when  marching  and 
bivouacking  in  presence  of  the  enemy,  where  considerations  of  hygiene 
must  be  sacrificed  to  military  exigencies.  It  is  precisely  in  these 
trying  circumstances  that  the  trained  soldier  shows  his  knowledge, 
judgment  and  experience  in  talcing  advantage  of  every  opportunity 
to  secure  personal  cleanliness,  good  drinking  water,  suitable  clothing, 
and  avoid  all  unnecessary  exposure  to  injurious  influences. 

In  this  short  paper  I  propose  chiefly  to  review  the  hygiene  of  the 
soldier  during  actual  warfare,  when  the  usual  appliances  of  permanent 
camps  are  absent. 

Personal  hygiene  in  the  field  includes,  first,  personal  cleanliness. 
Reasonably  pure  water  is  the  most  essential  sanitary  requisite  of 
troops  in  campaign;  its  presence  or  absence  makes  all  the  difference 
between  excellent  and  bad  health  conditions.  A  clear  running 
stream,  draining  an  uninhabited  watershed,  is  ideal  but  seldom  avail- 
able. Springs  and  wells  will  generally  have  to  be  utilized.  If  time 
permits  and  the  material  is  at  hand  chemical  and  bacteriological  tests 
should  always  be  made,  but  in  many  situations  this  can  not  be  done, 
nor  is  it  always  important;  external  indications,  when  viewed  by  an 
experienced  medical  officer,  will  often  enable  him  to  decide  whether 
contamination  is  probable  or  not,  and  which  of  several  procurable 
suppUes  should  be  preferred.  In  case  of  doubt,  water  must  always 
be  subjected  to  one  or  the  other  of  the  several  simple  and  practical 
methods  of  purification.  Boiling  is  effective  but  demands  fuel, 
suitable  utensils,  and  time;  furthermore,  the  water  must  be  cooled 
and  thorough!}^  aerated  to  be  palatable.  Mere  sedimentation,  with 
or  without  alum,  will  carry  down  a  large  proportion  of  the  bacteria 
and  organic  matter  in  suspension.  Sedimentation,  followed  by  rapid 
filtration  through  cloths,  as  in  the  Darnall  filter,  has  been  proved 
efficient.  Probably  the  most  satisfactory  system  of  water  purifica- 
tion, in  the  absence  of  special  appliances,  is  by  means  of  chloride  of 
lime  or  bleaching  powder,  in  the  proportion  of  a  pound  to  100,000 
gallons  of  water. 

Great  care  must  be  taken  to  prevent  the  contamination  of  water 
supplies,  especially  of  that  used  for  drinking  purposes,  and  when  the 
available  amount  is  not  abundant  strict  economy  should  be  insisted 


Havard.]      PEESONAL  HYGIENE  A.ND  DISINFECTION"  IN  THE  FIELD,       751 

upon.  In  this  as  in  other  matters  the  American  soldier  is  very  much 
in  need  of  warning  as  to  the  necessity  of  husbanding  his  resources  in 
the  field.  He  must  be  taught  that,  when  required,  he  can  get  along 
without  discomfort  with  1  or  2  gallons  of  water  a  day,  exclusive  of 
what  is  used  in  cooking.  The  ideal  soldier's  bath,  that  is,  the  cold 
shower  bath,  will  seldom  be  possible,  but  body  cleanliness  can  be 
obtained  by  the  sponge  bath  or,  if  water  be  too  scant,  by  the  use  of  a 
wash  cloth. 

Since  the  soldier's  efficiency  depends  fully  as  much  upon  his  feet 
as  upon  his  rifle,  he  should  devote  at  least  as  much  care  upon  them 
as  upon  his  face  or  any  other  part  of  the  body.  Feet  washed  in  cold 
water  every  day,  or  whenever  opportunities  permit,  will  never  suffer 
from  hard  marching,  provided,  of  com'se,  they  are  shod  with  well- 
fitting  shoes  and  protected  b^;^  dry  and  clean  socks.  The  normal 
marching  equipment,  as  wisely  provided,  includes  a  pair  of  spare  shoes 
and  one  of  socks.  It  is  good  policy  for  the  soldier  to  change  his 
footgear  every  few  days,  if  not  ever^^  da}'.  • 

The  toilet  articles  carried  in.  the  marching  equipment  consist  of  a 
towel,  one  piece  of  soap,  comb,  and  toothbrush.  To  this  might  well 
be  added  a  wash  cloth,  a  negligible  quantity  as  to  weight  but  in  many 
situations  a  good  substitute  for  the  sponge.  The  toothbrush,  if  left 
unprotected,  is  liable  to  gather  all  sorts  of  dirt  and  to  become  a  source 
of  danger.  It  should  be  kept  in  a  long  and  narrow  bottle  closed  with 
a  cork  into  which  the  handle  is  tightly  fitted,  the  cork  permanently 
remaining  on  the  handle.  If  the  bottle  be  an  inch  or  so  longer  than 
the  brush,  room  is  thus  provided  for  a  supply  of  tooth  powder. 

The  "surplus  kit"  in  our  service  contains  one  undershirt  and  one 
pair  drawers,  so  that  whenever  the  baggage  train  gets  in  touch  with 
the  soldier  he  is  able  to  change  his  underwear.  Such  change  is 
desirable  as  frequently  as  possible,  not  only  to  secure  all  the  advan- 
tages of  a  clean  skin  but  also  to  prevent  vermin  infestation,  especially 
of  the  loathsome  and  dangerous  lice,  fleas,  and  bedbugs.  A  search 
for  these  animals  should  always  be  made  upon  removal  of  underwear 
and  shirt.  Clean  garments  put  on  before  going  into  battle  have  also 
the  distinct  advantage  of  reducing  to  a  minimum  the  chances  of 
infection  following  gunshot  wounds. 

While  in  presence  of  the  enemy  the  troops  are  extended  into  a  thin 
line  so  that  the  camp  diseases  which  formerly,  from  the  result  of 
crowding,  spread  with  terrible  and  relentless  intensit}^,  are  now  much 
less  to  be  feared.  But  under  the  best  conditions,  contact  from  man 
to  man  in  camps  and  bivouacs,  or  in  trenches,  is  inevitable  and 
involves  special  danger  of  disease  transmission;  hence  the  importance 
of  personal  hygiene  under  all  conditions  of  service,  so  that  soldiers 
may  be  free  from  communicable  diseases  or  else,  if  aft'ected  by  any  of 
them,  may  at  once  seek  relief  and  avoid  contaminating  others. 
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The  use  in  common  of  toilet  articles,  as  well  as  of  meat  cans,  knives, 
forks,  and  spoons,  not  rare  among  the  men  of  the  same  squad  or  tent, 
is  repugnant,  distinctly  insanitary,  and  should  be  strictly  forbidden. 
The  men  most  likely  to  borrow  these  and  other  articles  from  comrades 
are  generally  careless,  unclean  individuals  and  the  most  liable  to 
transmit  infection.  Under  all  circumstances  in  the  field  the  soldier 
should  have  the  use  of  an  individual  drinking  cup;  this  problem  is 
happily  solved,  in  our  new  equipment,  by  fitting  a  cup  to  the  bottom 
of  the  canteen  so  that  it  becomes  part  of  the  latter  and  is  always 
carried  with  it. 

A  very  objectionable  and  dangerous  habit,  only  too  prevalent  in 
this  country,  is  that  of  promiscuous  expectoration.  A  soldier  who  is 
strictl}^  required  to  use  spittoons  in  barracks  and  other  buildings 
while  in  garrison,  will  be  more  likelj'  to  submit  to  some  restraint  while 
in  camp  and  abstain  from,  ejecting  his  sputum  on  the  floor  of  his 
tent,  of  the  mess  tent,  or  wherever  he  happens  to  be.  Such  disgusting 
habit  involves  too  much  danger  to  be  countenanced  or  left  unrebuked. 

During  a  campaign  the  hair  and  beard  are  liable  to  become  neg- 
lected and  to  grow  to  unusual  length,  affording  a  favorable  nidus 
for  vermin  and  skin  parasites.  They  should  be  trimmed  down,  fre- 
quently combed,  and  washed. 

Until  and  includmg  the  Crimean  War  (1859),  typhus  fever  was  the 
greatest  scourge  of  armies  in  the  field.  The  recent  discovery  of  its 
transmission  by  lice  renders  it  easih^  and  completely  preventable.  It 
also  throws  a  side  light  on  the  dreadful  sanitary  condition  which  must 
have  then  prevailed.  Of  camp  diseases  now  most  apprehended  must 
be  counted  those  whose  germs  are  contained  in  the  mtestinal  and 
renal  excretions  and  voided  in  latrines,  especially  typhoid  fever, 
cholera,  dysentery,  and  diarrhea.  During  a  campaign  the  latrines 
will  consist  of  shallow  and  narrow  trenches  over  which  the  men  squat, 
or  of  pits  of  variable  depth,  the  men  sitting  on  a  log  placed  length- 
wise over  them.  Their  disinfection  will  be  effected  by  burning  straw 
or  grass  on  the  surface  of  the  contents,  or  else  throwing  earth  upon 
the  latter.  From  such  latrmcs  flies  can  not  be  entirely  excluded,  and 
the  soiling  of  shoes,  clothing,  and  hands  with  excreta  is  almost  impos- 
sible to  avoid.  Even  the  careful  policing  of  latrines,  as  well  as  cleanly 
personal  habits  on  the  part  of  those  using  them,  although  efffcacious 
in  checking  the  dissemination  of  the  above  diseases,  will  not  always 
prevent  them.  The  use  of  toilet  paper  must  be  insisted  upt>n  if  at 
hand,  but  we  can  easily  realize  situations  where  not  only  tissue  paper 
but  paper  of  any  kind  may  be  difficult  if  not  impossible  to  procure. 
Besides,  the  use  of  paper  does  not  entirely  remove  the  chances  of 
germ  transmission;  unless  the  man  who  suffers  from  loose  bowels 
has  a  liberal  supply  of  it  and  uses  it  carefully,  there  is  a  strong  proba- 
bility that  the  hand  cmpWed  in  the  operation  will  not  completely 
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escape  contamination,  although  the  evidence  of  this  may  not  be 
obvious.  Furthermore,  paper,  even  the  best  kind,  is  far  from  being 
an  unmitigated  blessing  when  open  pits  or  trenches  have  to  be  used; 
unless  great  care  be  taken,  the  chances  are  even  that,  after  it  has 
served  its  purpose,  the  wind  mil  blow  it  away  and  scatter  it  on  the 
camp  grounds. 

All  military  hygienists  agree  upon  the  principle  that  soldiers 
should  wash  their  hands  after  defecating  and  before  meals.  But  it  is 
evident  that,  in  the  course  of  a  campaign,  such  requirement  can  not 
always  be  carried  out,  or  only  very  imperfectly.  There  is  seldom, 
however,  any  good  reason  why  a  soldier,  unless  actually  engaged  on 
the  firing  line,  should  not  always  wash  his  hands  at  least  twice  a  day, 
say  in  the  morning  before  breakfast  and  at  noon  before  dirmer.  This 
is  the  minimum  requirement  which  will  afford  a  reasonable  degree  of 
safety.    Such  washing  is  much  more  effective  if  done  in  running  water. 

So  long  as  troops  are  marching  and  engaged  in  active  operations, 
sickness  is  rare;  it  is  much  more  Hkely  to  develop  when  they  settle 
into  camp  life  and  are  supplied  with  abundant  food,  including  miscel- 
laneous articles  obtained  from  the  surrounding  country.  There  is 
then  a  strong  temptation  to  overeat,  especially  of  prohibited  dishes, 
with  danger  of  auto-intoxication  and  gastro-intestinal  troubles.  This 
danger  is  particularly  great  in  our  sennce  on  account  of  the  very 
generous  ration  allowed,  a  ration  distinctty  above  the  needs  of  the 
soldier  during  the  comparative  idleness  of  camp  life,  and  on  account 
of  the  liberal  pay  received,  which  permits  him,  if  not  closely  watched, 
to  procure  attractive  but  unwholesome  articles  of  food  from  outside 
sources.  Auto-intoxication  from  by-products  of  imperfect  metabo- 
lih^m  and  incomplete  elimination,  as  well  as  febrile  disorders  resulting 
from  the  ingestion  of  bacilli  of  the  paratyphoid  group,  were  mani- 
festly among  the  chief  causes  which  disabled  our  Army  in  Santiago  de 
Cuba  in  1898,  at  the  close  of  the  campaign.  This  danger  is  best 
averted  by  keeping  down  the  meat  ration  so  that  it  shall  never  exceed 
one  pound  a  day,  providing  forms  of  active  exercise  and  regulating  the 
bowels.  The  importance  of  preventing  or  overcoming  constipation, 
generally  a  common  condition  among  soldiers  and  the  possible  cause 
of  various  other  ailments,  must  always  be  borne  in  mind. 

It  is  well  to  note,  in  this  connection,  that  before  goin^  into  a  fight 
the  soldier  will  do  well  to  empty  his  bowels  and  bladder,  and  avoid 
eating  a  full  meal  in  order  to  reduce  the  danger  of  extravasation  and 
infection  in  case  of  gunshot  wound. 

In  the  course  of  active  operations  the  soldier  will  seldom  have  the 
benefit  of  a  cot  to  sleep  on.  He  is  supposed  to  have  a  poncho  to 
separate  him  from  the  ground  and  a  blanket  to  place  above  or  be- 
neath him.  In  most  places  he  will  be  able  to  improvise  a  more  com- 
fortable couch,  even  if  only  made  of  grass  or  brush,  and  if  the  camp 
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is  to  last  a  few  days,  he  should  raise  it  up  as  high  above  the  ground  as 
possible;  this,  because  the  stratum  of  air  in  contact  with  the  soil  is 
always  contaminated  with  a  high  percentage  of  carbon  dioxid  and 
other  gases  of  organic  fermentation,  and  because  it  is  liable  to  be 
damp.  Bedclothes  dragging  on  the  ground  are  also  more  likely  to 
collect  vermm  and  soil  microbes  and  to  harbor  objectionable  insects. 
Of  all  insects,  mosquitoes  are  the  most  annoying  and  dangerous. 
In  an  infested  camp,  measures  should  be  taken  to  abolish  breeding 
pools  by  drainage  or  petrolization,  but  as  long  as  mosquitoes  are 
present,  screens  and  nets  must  be  used  so  as  to  entirely  protect  the 
body  during  the  night.  The  mosquito  net,  therefore,  should  always 
be  part  of  the  soldier's  equipment. 

disinfection. 

Disinfection  in  the  field  may  be  required  at  any  time,  and  medical 
officers  must  be  prepared  for  it  so  far  as  existing  conditions  permit. 
It  is  a  subject  calling  for  judgment  and  ingenuity;  since  special 
apparatus  will  seldom  be  available.  It  can  be  assumed  that  any 
properly  organized  body  of  troops  in  a  campaign  will  have  the  service 
of  a  special  hospital,  infirmary,  or  station  where  contagious  cases  can 
be  removed  and  isolated.  The  prompt  separation  of  such  patients 
from  then-  companies,  before  they  have  had  time  to  infect  comrades, 
is  one  of  the  fundamental  laws  of  military  sanitation.  Our  Manual 
for  the  Medical  Department  does  not  provide  for  any  disinfecting 
apparatus  in  the  field.  It  seems  desirable  that  one  or  more  of  the 
base  hospitals  should  be  supplied  with  a  medium-sized  steam  and 
formaldehyde  disinfector,  mounted  on  wheels,  so  that  it  might  be 
readily  taken  to  wherever  needed. 

In  any  case  of  contagious  disease,  the  patient's  effects,  namely, 
his  bedding,  clothing  and  equipment,  should  be  sent  with  him  to  the 
hospital,  having  first,  if  practicable,  undergone  a  primary  treatment 
at  the  place  of  infection.  In  this  way  only  can  loss  of  personal 
property  be  guarded  against,  besides  insuring  a  greater  degree  of 
safety.  Bulky  and  heavy  articles,  such  as  tents,  cots,  tables,  chairs, 
boxes,  etc.,  had  better  be  disinfected  in  loco. 

In  the  absence  of  apparatus  and  chemical  disinfectants  we  must 
have  recourse  to  natural  physical  agents,  namely,  heat  (solar  and 
artificial),  light,  airing,  and  washing.  Fire  is  our  most  potent  dis- 
infectant, but  only  to  be  used  when  other  means  are  inadequate. 
Thus,  in  cases  of  plague,  cholera,  or  smallpox  the  sacrifice  of  a  few 
mattresses  and  pillows  may  be  the  best  course  to  adopt.  Simple 
washing  with  soap,  in  running  water,  or  exposure  to  a  heavy  rain, 
will  remove  most  of  the  dangerous  germs  from  an  infected  fabric. 
Hot  water  and  soap  will  do  so  still  more  successfully.     The  effect  of 
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washing  can  be  supplemented  and  perfected  by  exposure  to  nature's 
great  purifiers,  the  sun  and  atmospheric  oxygen.  The  direct  rays 
of  the  sun  may  be  rehed  upon  to  destroy  practically  all  pathogenic 
bacteria  withing  a  few  hours.  They  are  especially  effective  to  dis- 
infect polluted  soil,  for  instance,  the  soil  of  tents  in  which  infectious 
diseases  have  occurred.  Boihng,  however,  is  the  readiest  and  most 
efficient  method,  provided  suitable  kettles  and  fuel  are  available  and 
the  nature  of  the  contaminated  articles  permit. 

Excreta,  such  as  fecal  matter,  urine,  sputum,  should  be  burned  or 
mixed  with  lime  and  buried. 

In  our  service  the  only  chemical  disinfectant  provided  for  use  at 
the  front  is  what  is  found  in  the  medical  and  surgical  chests,  namely, 
in  each,  one  tin  containing  350  antiseptic  tablets  (Hyd.  chl.  corros.). 
In  addition  to  this,  field  hospitals  are  supplied  with  a  few  bottles  of 
chlorinated  fime.  It  is  presumed  that  in  case  of  a  serious  outbreak 
of  infectious  disease  in  any  brigade  or  division  a  sufficiency  of  the 
above  disinfectants  could  be  obtained  from  reserve  supphes  in  rear. 
In  most  places  it  will  be  also  possible  to  procure  quicklime,  from 
which  fresh  milk  of  Hme  can  be  prepared  as  needed. 

Let  us  suppose  a  soldier,  especially  if  recently  returned  from  a 
visit  to  relatives  and  friends,  shows  symptoms  indicative  of  an 
infectious  disease,  such  as  cholera,  typhoid  fever,  smallpox,  or 
measles.  It  will  be  the  duty  of  the  noncommissioned  officer  who 
first  becomes  aware  of  it  to  report  the  case  at  once  to  the  company 
commander,  so  that  the  suspected  man  may  be  examined  by  a 
medical  officer  and,  if  the  suspicion  be  confirmed,  separated  from 
his  comrades  and  taken  to  the  hospital  or  infirmary  without  delay. 
Hip  mates  are  also  removed  to  an  isolation  tent  or  room  and  kept 
in  quarantine  and  under  observation  until  the  nature  of  the  disease 
is  determined.  The  vacated  tent  is  closed  up  and  guarded.  Should 
the  disease  prove  of  an  infectious  character,  the  tent  and  all  its 
contents  must  undergo  disinfection  and  the  patient's  mates  be 
treated  as  suspects — that  is,  kept  in  quarantme  for  a  period  of 
days  at  least  equal  to  that  of  the  incubation  of  the  disease.  Some 
excellent  authorities  contend  that  such  "terminal"  disinfection  of 
the  tent  is  not  necessary  beyond  thorough  airmg  and  sunning,  and 
that  the  danger  is  removed  with  the  patient  himself.  Although 
there  is  a  strong  trend  of  modern  medical  opinion  in  that  direction, 
it  seems  best,  in  the  present  state  of  our  knowledge,  not  to  neglect 
the  usual  simple  measures  generally  available  under  the  circum- 
stances. 

The  tent  should  be  turned  inside  out,  scrubbed  with  a  solution  ol 

bichloride  (1   to  2,000),  and  then  exposed  to  sun  and  wind.     The 

ground  area  which  it  covered  is  strewn  with  straw  or  hay  (sprinkled 

with  coal  oil,  if  at  hand)  and  fired.     Bedding  and  clothing  are  boiled 
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15  minutes  in  a  kettle;  the  furniture  and  equipment  are  scrubbed 
with  hot  water  and  soap  or  with  a  solution  of  bichloride  and  then 
dried  in  the  sun. 

Milk  of  lime,  when  available,  can  be  used  to  disuifect  feces  and 
urine,  sinks,  stagnant  pools,  polluted  soils,  etc.  The  chlorinated 
lime  supplied  by  the  field  hospitals  is  a  stronger  and  more  rehable 
disinfectant.  It  is  also  an  excellent  pm-ifier  of  water  for  drinking, 
washing  and  batliing  purposes. 

Whenever  a  disinfecting  apparatus  is  deemed  desirable  and  the 
chemicals  are  available,  the  easiest  one  to  improvise  is  the  formal- 
dehyde chest — that  is  to  say,  a  box  constructed  of  tongued-and- 
grooved  boards,  about  6  feet  in  length,  width  and  height,  and  with 
only  one  opening,  to  serve  as  door.  A  tarpaulin  or  tent  fly  should 
be  fitted  over  it  to  prevent  leakage.  The  gas  may  be  generated 
by  the  action  of  potassium  permanganate  in  the  proportion  of  1 
pound  of  formalin,  1  pound  of  potassium  permanganate,  and  half 
a  pound  of  water  for  each  1,000  cubic  feet  of  space.  In  this  box 
should  be  disinfected  preferably  those  articles  which  can  not  be 
boiled  in  water  ^nithout  damaging  them,  such  as  blankets,  outer 
clothes,  articles  of  fur,  leather,  rubber,  and  felt.  Mattresses  and 
pillows  should  be  opened  and  the  contents  exposed. 

Field  hospitals  may  not  transport  relatively  bulky  and  heavy 
articles  like  formalin  and  potassium  permanganate,  but  could  easily 
carry  a  bottle  or  two  of  trioxymethylene  (paraform-aldehyde),  a 
white  powder  of  good  keeping  qualities,  and  giving  off,  when  vola- 
tilized, its  own  weight  of  gas.  It  would  seem  to  afford  the  easiest 
and  most  efficient  way  to  generate  formaldehyde  in  the  field. 

For  most  purposes  flowing  steam  is  superior  to  formaldehyde  gas, 
possessing  much  greater  penetrating  power.  To  improvise  a  small 
steam  chest  and  generator  in  the  field  is  a  difficult  problem  but, 
as  shown  by  Col.  A.  R.  Aldridge,  R.  A.  M.  C,  not  an  impossible 
one  when  conditions  are  favorable — that  is,  when  the  material  is  at 
hand  and  an  experienced  mechanic  available. 


GASEOUS  DISINFECTION  OF  EQUIPMENT  IN  THE  FIELD. 

Edward  L.  Munson,  A.  M.,  M.  D.,  Majoi;;  Medical  Corps,  United  States  Army. 

I  present  here\\-ith  an  original  method,  and  an  original  apparatus, 
of  simple,  light,  compact,  and  inexpensive  character,  by  which  disin- 
fection of  the  equipment  of  the  soldier  in  the  field  may  be  accom- 
plisned  by  gaseous  disinfection  in  as  short  a  time  as  20  minutes,  and 
the  destruction  of  insects,  vermin,  and  parasites  thereon,  heretofore 
impracticable  with  the  same  agents,  within  half  that  time. 

When  the  above  subject  was  assigned  me  it  seemed  desirable  to 
inquire  whether  its  present  recognized  difficulties  could  not  be  over- 
come, and  in  what  manner.     It  was  also  thought  that  the  present 
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gaseous  disinfectants  of  recognized  efficiency  should  prove  sufficient 
for  all  purposes,  and  that  the  problem  lay  in  their  adaptation  to 
such  conditions  of  concentration  and  control  as  should  materially 
enhance  their  germicidal  quahties.  On  investigation  it  soon  became 
evident  that  the  solution  of  this  problem  nad  two  parts;  one  relating 


I 


to  a  suitable  generator  for  developing  and  delivering  a  pure  gas, 
and  the  other  to  a  container  in  which  the  latter  should  be  applied  in 
as  concentrated  a  form  as  possible  to  the  articles  to  be  disinfected. 
A  very  considerable  amount  of  thought  and  mechanical,  chemical, 
and  bacteriological  experimentation  was  necessary  before  reaching 
the  very  satisfactorv  results  first  mentioned. 
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,  THE    IDEAL    GENERATOR. 

The  requirements  of  the  ideal  generator  for  gaseous  disinfection 
would  seem  to  be: 

1.  Use  of  a  germicidal  gas  which  can  be  handled  without  danger  to 
the  operator. 

2.  Compactness,  portability,  and  little  weight. 

3.  Strength,  with  Uttle  liability  to  injury. 

4.  Few  parts,  with  simplicity  of  operation  and  cleansing. 

5.  Freedom  from  danger  of  fire  or  scorching. 

6.  Freedom  from  danger  of  explosion,  or  the  blowing  over  of  sub- 
stances harmful  to  fabrics. 

7.  AbiUty  to  be  used  inside  or  outside  a  disinfecting  container, 
whatever  its  size. 

8.  Sufficient  generating  capacity  for  the  work  at  hand. 

9.  Delivery  of  gas  under  control  of  the  operator. 

10.  Short- time  factor  for  developing  the  gas. 

11.  Short-time  factor  for  accomplishing  disinfection. 

THE    IDEAL    DISINFECTING    CONTAINER. 

The  general  requirements  of  the  above  would  seem  to  be: 

1.  Portability,  compactness,  and  little  weight. 

2.  Sufficient  strength,  and  sufficient  impermeability  to  the  gas 
used,  for  the  work  in  hand. 

3.  Simplicit}'  of  use. 

4.  Ability  to  improvise  or  procure  the  necessary  materials  without 
difficulty  in  the  field,  and  to  utilize  them  witnout  delay. 

,  5.  Ability  to  be  used  with  a  gas  generator  operated  either  within 
or  v/ithout  such  container. 

6.  Sufficient  size  for  the  work  in  hand. 

7.  Cheapness,  so  as  to  be  used  if  desired  as  a  packet  container  for 
disinfected  articles. 

8.  Ability  to  reduce  to  the  minimum  the  amount  of  residual  air 
otherwise  dduting  the  disinfectant  gas,  with  the  purpose,  but  not  on 
the  same  principle,  of  the  vacuum  chamber. 

THE    IDEAL    GASEOUS/  DISINFECTANT. 

Formaldehyde  gas  was  chosen  from  its  well-kno\m  excellent 
qualities. 

This  gas  was  regarded  as  in  many  ways  very  superior  to  sulphur 
dioxide;  but  as  some  might  prefer  to  use  the  latter,  it  was  borne  in 
mind  that  the  generator  should  be  capable,  with  slight  modification, 
of  handling  it.  It  was  also  thougiit  desirable,  if  a  highly  poisonous 
gas  should  be  preferred  as  an  insecticide,  as  hydrocyanic  acid,  that 
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the  generator  should  likewise  be  capable,  without  change,  of  safely 
developing  it. 

The  more  flexible  the  use  of  the  apparatus,  under  the  difficulties 
of  supply  in  the  field,  and  the  greater  the  number  of  chemical  sub- 
stances it  could  utilize  in  emergency,  the  greater  its  practical  utility. 

The  ordinary  method  of  generating  formaldehyde,  by  mixing 
formahn  and  potassium  permanganate  in  an  open  vessel,  is  a  simple, 
easy,  and  excellent  v/ay  of  generating  this  gas  for  purposes  of  disin- 
fection. Unfortunately,  it  is  only  applicable  to  a  limited  field  of 
usefulness — as  in  the  disinfection  of  rooms  which  can  be  entered 
while  the  reagents  are  mixed  by  hand.  There  is  also  much  spattering 
of  the  reagents  from  the  violence  of  the  reaction,  which  must  be  pro- 
vided against  to  prevent  staining  of  articles  in  the  vicinity. 

THE    GAS    GENERATOR. 

Several  experimental  generators  were  made.  In  its  final  simplified 
form,  as  made  for  me  by  the  Kny-Scheerer  Co.,  of  New  York,  it  is  a 
cylindrical  apparatus  which  may  be  made  in  any  convenient  size. 
The  material  is  preferably  copper  or  brass  by  reason  of  their  conduc- 
tivity of  heat.  As  little  material  is  used  as  is  consistent  with  proper 
strength  of  tae  apparatus,  since  the  operation  of  the  latter  depends 
upon  chemically  generated  heat,  and  the  neatmg  of  an  unnecessary 
amount  of  cold  metal  greatly  interferes  with  its  efficiency  and  is 
wasteful  of  chemicals. 

The  apparatus  consists  of  but  four  parts,  all  extremel}'"  simple, 
solidly  built  and  not  liable  to  injury,  viz,  (a)  an  outer  container,  (6)  a 
COA  er  and  gas  bell,  (c)  a  mixing  can  to  hold  liquid  chemicals,  and  (d)  a 
dosing  box  to  hold  solid  chemicals. 

The  outer  container. — This  is  a  simple  cylinder,  having  a  solid  bottom 
and  a  cap  held  hi  position  with  thumbscrews.  It  is  perforated  at  two 
equidistant  points  near  the  top.  into  each  of  which  is  screwed  a  short 
tube.  One  of  these  tubes  is  provided  with  a  turncock,  so  that  the 
flow  of  gas  through  it  may  be  turned  on  or  off  as  desired. 

When  the  apparatus  is  used  inside  a  container,  this  tube  is  opened 
to  permit  of  more  ready  escape  of  gas ;  if  used  outside  of  a  container 
it  is  closed  and  the  gas  forced  to  pass  through  the  other  outlet.  The 
latter  is  left  permanently  open  without  a  turncock,  to  allow  escape 
of  gas  at  all  times,  so  that  no  explosion  can  occur  through  confinement 
of  the  gas  by  inadvertence  on  the  part  of  the  operator.  When  the 
apparatus  is  used  outside  of  a  disinfecting  space,  the  gas  is  discharged 
through  this  tube  and  through  a  rubber  tube  fitted  over  it  into  such 
space. 

The  cover  and  gas  hell. — This  is  a  top,  with  tight  gasket  on  its  lower 
rim,  held  in  position  with  thumbscrews  so  as  to  produce  a  gas-tight 
joint. 
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The  top  (of  the  cap)  is  perforated  to  receive  a  plunger  which  is 
ground  to  make  a  tight  joint,  and  has  further  a  rubber-guarded 
shoulder  fitting  snugh"  against  the  bottom  of  the  cap  and  also  held  up 
strongly  by  a  spring.  Gas  pressure  inside  makes  the  plunger  joint 
tighter  by  forcing  this  shoulder  with  its  rubber  gasket  against  the  rim. 
Pressure  on  top  of  this  plunger  operates  to  open  the  dosing  box  and 
discharge  the  contents  of  the  latter  into  the  mixing  can. 

From  the  under  part  of  the  cap  there  projects  a  cylinder  which 
reaches  dowai  to  within  half  an  inch  of  the  bottom  of  the  container 
and  extends  laterally  to  within  about  a  quarter  of  an  inch  of  the  outer 
container  on  all  sides.  This  forms  a  gas  bell  which  is  necessary  to 
prevent  spattering;  any  chemicals  harmful  to  fabrics,  as  manganese 
hydroxide,  thrown  out  of  the  mixmg  can  in  the  violent  reaction  which 
occurs,  are  caught  by  this  gas  bell  and  carried  down  to  the  bottom  of 
the  outer  container,  where  they  are  below  the  current  of  escaping  gas 
and  are  thus  not  again  thrown  upward.  This  gas  bell  insures  that, 
with  the  maximum  charge  for  which  the  apparatus  is  intended,  noth- 
ing can  pass  over  except  gas  and  water  vapor ;  and  danger  of  discolora- 
tion of  articles  under  sterilization,  by  either  unoxidized  potassium 
permanganate  or  manganese  hydroxide,  is  thus  absolutely  avoided. 
The  construction  is  such  that  even  if  the  apparatus  be  tipped  over,  no 
solid  or  liquid  chemicals  can  pass  out. 

The  mixing  can. — This  is  a  simple  cylinder  with  a  tight  bottom, 
reaching  in  height  to  about  an  inch  of  the  cover,  and  in  external 
diameter  extending  on  all  sides  to  within  about  a  quarter  of  an  inch 
of  the  cylinder  forming  the  gas  bell  just  mentioned. 

This  cylinder  sits  on  a  frame  which  raises  it  about  three-eighths  of  an 
inch  above  the  bottom  of  the  outer  container.  The  air  space  thus 
made  is  desirable  in  order  to  allow  free  movement  of  gas  under  and 
around  the  mixing  can  and  to  prevent  overheating  of  the  outside 
container. 

The  lug  attached  to  this  mixing  can  is  intended  to  fit  in  a  socket 
attached  to  the  frame  of  the  bottom  of  the  outer  container,  so  that  the 
same  relation  mthin  the  apparatus  will  always  be  maintained  on 
assembling  the  parts. 

The  upper  rim  of  the  mixing  can  is  cut  away  into  three  grooves  90° 
apart,  which  receive  three  corresponding  shouldered  arms  extending 
from  the  dosing  box.  A  perforated  shoulder  on  the  mixing  can,  in  the 
remaining  quadrant,  receives  a  plain  arm  on  the  dosing  box.  The  latter 
must  thus  alwaj^s  be  put  in  the  same  relation  to  the  mixing  can,  and 
the  latter  to  the  outer  container. 

Tlie  dosing  lox. — This  is  a  metal  box,  supported  at  its  upper  rim  by 
the  four  arms  above  mentioned.  It  is  suspended  within  the  mixing 
can,  its  upper  margin  flush  with  the  rim  of  the  latter. 
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The  bottom  of  the  dosing  box  is  hinged,  a  spring  catch  opposite  the 
hinge  holding  this  bottom  up  firmly.  The  plunger,  already  referred 
to  as  passing  through  the  cover,  when  pressed  down  strikes  against 
the  spring  of  the  dosing  box  in  such  a  way  as  to  press  it  back,  let  the 
bottom  fall,  and  discharge  the  contents  of  the  dosing  box  into  the 
mixing  can. 

To  assemble,  charge,  and  operate  the  apparatus,  (a)  the  legs  of  the 
mixing  can  are  set  in  the  sockets  of  the  outer  container;  (h)  the  de- 
sii'ed  amount  of  formalin  is  measured  off  and  poured  into  the  mixing 
can;  (c)  the  amount  of  permanganate  of  potash  necessary  to  best 
react  -with  the  amount  of  formalin  used  is  measured  and  put  in  the 
dosing  box  (ordinarily  the  dosing  box  is  evenly  filled  with  the  per- 
manganate, and  formalin  is  poured  into  the  mixing  can  until  the  mark 
on  its  inside  is  reached) ;  (d)  the  dosing  box  is  put  in  its  proper  posi- 
tion on  the  mixing  can;  (e)  the  cover  is  clamped  into  position;  (/)  the 
generator  is  put  in  the  gas  bag  or  other  container  and  sealed  in  if  to  be 
operated  inside,  or  connected  with  it  by  a  rubber  tube  if  to  be  operated 
from  outside;  (g)  the  plunger  is  pressed  down,  mixing  the  chemicals 
and  starting  the  reaction. 

It  is  clear  that  this  simple  operation  presents  no  difficulties  to  even 
the  least  intelligent.     Mistakes  are  practically  impossible. 

THE     EXPANSIBLE     CONTAINER     FOR      ARTICLES     TO     BE     DISINFECTED. 

In  order  to  secure  the  benefit  of  a  gas  for  disinfection,  it  must  be 
confined,  if  not  wholly,  at  least  to  a  material  degree.  Further,  it  is 
important  that  it  should  not  be  diluted  with  air  any  more  than  can  be 
avoided.     This  is  accomplished  for  the  present  apparatus  as  follows: 

(A)  By  making  an  impermeable  gas  bag  out  of  ordinary  rubber 
sheeting.  This,  as  furnished  by  the  Medical  Department,  comes  in 
rolls  54  inches  wide.  A  strip  6  feet  long  folded  on  itself  makes  a  bag 
54  by  36  inches,  which  is  able  to  hold  the  complete  clothing,  blankets, 
and  equipment  of  two  soldiers,  together  with  the  disinfecting  appa- 
ratus. Any  holes  or  cracks  in  the  rubber  are  effectively  sealed  with 
small  strips  of  zinc-oxide  plaster  applied  hot.  The  edges  may  be 
stitched  or  pinned  together  for  greater  strength.  The  free  edges  are 
usually  thus  fastened  on  the  two  sides  and  the  third  open  side  for 
about  half  its  length,  leaving  a  permanent  opening  about  2  feet  long, 
through  which  articles  may  be  passed. 

In  making  the  bag  the  rubber  surface  is  turned  outside,  with  the 
cloth  fabric  on  the  inside.  This  is  important,  for  the  reason  that 
formaldehyde  seems  to  combine  with  fresh  rubber  to  a  considerable 
extent,  thus  materially  reducing  the  strength  and  disinfectant  power 
of  the  contained  gas  in  the  first  few  experiments  with  such  a  gas  bag. 

The  seams  of  the  bag  are  made  permanently  gas-tight  by  strips  of 
ordinary  zinc-oxide  plaster,  as  supplied  by  the  Medical  Department, 
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about  2  inches  wide  und  passed  over  the  edges  of  the  rubber  sheetings 
so  that  these  come  about  in  the  middle  of  this  plaster  strip.  The 
latter  is  applied  hot  and  pressed  smoothly  and  firmly  into  place. 
The  resulting  seam  is  absolutely  gas-tight.  Such  a  bag  takes  only  a 
few  moments  to  improvise. 

After  putting  the  articles  and  disinfecting  apparatus  inside  the  bag 
through  the  permanent  opening  the  edges  of  the  latter  are  held 
together  and  a  tight  joint  quickly  made  with  a  suitable  strip  of  zinc- 
oxide  plaster.  This  same  plaster  strip  can  be  used  for  several  disin- 
fections without  renewal. 

If  the  generator  be  used  outside  the  bag,  a  glass  or  metal  tube  used 
to  deliver  the  gas  inside  the  bag  is  run  thi'ough  a  hole  in  the  strip  of 
zinc-oxide  plaster.  On  blowing  the  bag  full  of  gas  and  disconnecting 
the  generator  the  tube  may  be  withdrawn  and  the  hole  quickly  closed 
by  pressing  the  plaster  together,  or  it  may  be  left  in  position  and  have 
plaster  stuck  over  its  open  end. 

The  rubber  blankets  forming  part  of  the  equipment  of  field  and 
evacuation  hospitals  may  be  similarly  used,  or  special  rubber  bags 
made  for  the  purpose  m&j  be  employed. 

Large  amounts  of  formaldehyde  can  be  generated  in  such  a  bag  in 
a  room  without  the  slighest  odor.  As  there  is  no  loss  of  the  gas 
through  its  escape,  the  generation  of  smaller  amounts  than  are 
required  in  ordinary  disinfection  work  vrould  be  equally  eflective. 

(B)  A  similar  impermeable  gas  bag  can  be  quickly  made  of  the 
soldier's  poncho  by  sealing  up  the  slit  for  the  head  and  the  several 
grommet  holes  with  zinc-oxide  plaster. 

It  is  not  necessary  to  stitch  or  fasten  the  edges  of  the  poncho 
together,  as  the  plaster  holds  firmh^  and  the  gas  pressure  inside  is  not 
sufficient  to  rupture  or  force  it  from  its  position.  After  use  the  bag 
can  be  promptly  pulled  apart  and  the  poncho  returned  to  its  original 
function. 

This  poncho  bag  is  64  by  44  inches  and  will  hold  the  equipment  of 
three  soldiers. 

(C)  By  the  use  of  ordinary  paper  bags,  such  as  are  supplied  by  the 
Subsistence  Department  or  are  available  in  any  community.  If 
necessar}^,  suitable  bags  can  be  quickly  made  of  any  size  out  of  ordi- 
nary wrapping  paper  and  flour  paste  or  the  use  of  zinc-oxide  plaster 
to  form  the  seams. 

The  ordinary  commercial  100-pound  paper  bag  will  hold  all  the 
clothing  of  the  soldier,  together  with  either  his  blanket  or  overcoat. 
It  will  not  hold  both  of  the  latter  in  addition. 

But  there  are  many  larger  bags  on  the  market  for  other  purposes, 
as,  for  example,  the  "moth-proof  clothing  bag."  A  cylindrical  paper 
bag  30  by  60  inches  when  folded,  and  with  due  allowance  made  for 
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pasting  the  edges  of  the  mouth  to  make  a  tight  joint,  will  hold 
approximately  8  cubic  feet. 

In  using  paper  bags  for  disinfection  they  should  fii'st  bo  looked 
over  for  cracks  and  tears  and  these  closed  with  strips  of  newspaper 
gummed  in  position  with  stiff  flour  paste.  The  seams  are  often  poorly 
put  together,  and  tightness  may  quickly  be  assured  by  thus  pasting 
strips  of  newspaper  over  them. 

The  generator  may  be  used  either  inside  or  outside  the  bag.  After 
the  articles  are  put  in  the  open  end  is  closed  with  flour  paste  applied 
to  the  inner  edges,  and  the  latter  are  folded  on  themselves  and  held 
tightly  in  position  by  ordinary  paper  clips,  or  the  end  may  be  closed 
with  zinc-oxide  plaster.  If  the  generator  is  used  outside  the  bag,  the 
glass  delivery  tube  may  be  thrust  through  the  paper  or  inserted  in 
the  mouth  before  closing  and  a  tight  seam  be  made  around  it  with 
zinc-oxide  plaster. 

Ordinary  bag  paper  when  dry  allows  the  escape  of  very  little  gas 
through  its  pores.  When  blown  up  with  gas,  a  little  comes  through 
so  long  as  the  internal  pressure  is  greater  than  atmospheric  pressure; 
but  when  these  are  equal,  and  as  the  gas  inside  cools  down  and  thereby 
contracts  in  volume,  there  is  little  tendency  to  diffusion. 

But  if  the  paper  becomes  wet  the  condition  is  different,  and  the  gas 
passes  quite  readily  thi'ough  the  wetted  spots,  appearing  as  a  whitish 
vapor.  It  thus  becomes  necessary  to  keep  the  paper  bag  from  being 
wet.  This  can  be  done  (a)  by  using  a  filling  of  paraffin  or  other  sub- 
stance. Such  a  bag  is  made  by  many  concerns,  as  the  Union  Paper  & 
Bag  Co.,  of  New  York.  Or  by  (b)  WTapping  the  end  of  the  delivery 
tube  in  gunny  sack,  towel,  gauze,  absorbent  cotton,  or  similar  material 
to  soak  up  the  excess  moisture  carried  over  with  the  formaldehyde, 
and  thus  prevent  it  from  reaching  and  wetting  the  paper.  Various 
other  simple  measures  for  meeting  this  need  will  also  suggest  them- 
selves. An  intercepting  flask  to  catch  this  moisture  has  been  tried, 
but  was  found  undesirable  in  cold  weather  by  reason  of  the  occurrence 
of  polymerization  therein. 

No  difficulty  was  found  in  accomplishing  disinfection  in  paper  bags. 
This  has  many  obvious  advantages  for  the  militar}^  service  and  for 
use  in  civil  hospitals  and  elsewhere. 

The  same  paper  bag  may,  if  desired,  be  used  repeatedly,  only  about 
an  inch  of  the  margin  of  the  mouth  being  necessarily  sacrificed  for 
each  disinfection,  as  the  best  method  of  opening  is  to  snip  off  the  end 
with  a  pair  of  shears. 

The  weight  is  practically  negligible;  a  paper  bag  62  by  29  inches, 
more  than  capable  of  holding  all  the  clothing  and  equipment  of  the 
soldier,  weighs  only  half  a  pound.  Twenty-five  such  bags  and  a 
generator  would  weigh  no  more   than  20  pounds,  and  as  many  rub- 
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ber  bags  as  might  be  needed  in  addition  could  be  readily  improvised 
in  the  field  from  rubber  sheets  and  ponchos.  To  add  an  efficient 
disinfecting  and  insecticidal  outfit  to  field  hospitals  would  thus  mean 
an  utterly  insignificant  addition  to  their  weight. 

The  paper  bag  also  serves  as  a  most  efficient  container  for  equip- 
ment after  being  used  for  disinfecting  purposes.  After  disconnection 
with  the  generator,  the  bag  and  its  contents  may  be  sealed  up  and  at 
once  marked  with  the  man's  name  and  regiment  and  laid  away  until 
required,  or  it  may  be  tied  up  to  form  a  parcel  and  started  back  with 
the  soldier  if  he  is  to  be  transferred.  Under  such  circumstances 
a  high  percentage  of  gas  remains  in  the  bag  and  its  contents  for  a 
number  of  days,  thus  absolutely  reinsuring  the  complete  destruction 
of  all  microorganisms  and  insects  through  the  operation  of  a  long- 
time factor. 

The  advantages  of  an  expansible  container,  like  a  rubber  or  paper 
bag,  are  very  great,  and  are  among  the  chief  factors  in  the  success  of 
the  method  here  described.  They  accomplish  exactly  the  same 
results  as  costly  vacuum  chambers,  but  much  easier.  The  reason  is 
that  instead  of  air  having  to  be  \vithdrawn  by  pumping,  as  in  the 
latter,  so  as  to  permit  of  a  gas  and  air  mixture  being  made  in  which 
the  percentage  of  the  former  is  high,  the  collapsible  container  starts 
with  very  little  air  in  it  and  pure  gas  is  blown  in  and  distends  this 
collapsed  container  to  the  degree  desired.  The  latter  is  purely  a 
matter  of  quantitative  calculation  of  chemicals.  No  excess  of  gas 
pressure  has  to  be  pro^dded  for,  since  internal  and  atmospheric  pres- 
sures merely  balance.  This  concentration  of  gas  naturally  increases 
its  penetration  and  tremendously  shortens  the  correlative  factor  of 
time  exposure,  permitting  gaseous  disinfection  to  be  accomplished  in 
an  mfinitesimal  fraction  of  the  time  exposure  heretofore  required. 

THE    RIGID    CONTAINER    FOR    ARTICLES    TO    BE    DISINFECTED. 

The  inelastic  container,  such  as  a  trunk,  box,  closet,  or  room,  has 
the  disadvantage  of  starting  full  of  air.  As  gas  is  blown  in,  air — and 
shortly  a  mixture  of  gas  and  air — will  escape  until  internal  and 
external  pressures  balance.  The  residual  mixture  in  the  container 
at  the  end  of  the  gas  generation  is  what  accomplishes  disinfection, 
subject  to  the  more  or  less  efficient  measures  taken  to  retain  this 
admixture  and  limit  further  escape. 

The  apparatus  here  presented  may  be  used  for  house  disinfection, 
for  rooms  or  chests.  One  of  these  little  field  machines  can  generate 
as  much  gas  as  is  required  by  accepted  sanitary  standards  for  each 
1,000  cubic  feet.  One  such  apparatus  can  be  stood  for  generation 
in  the  ordinary  hospital  disinfecting  closet,  or  used  outside  to  blow 
gas  therein.  But  its  chief  advantage  for  use  in  fixed  containers  is  its 
small  size,  compactness,  high  efficiency,  cleanliness  of  operation  with- 
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out  Spattering  and  freedom  from  danger  of  fire,  whereby  it  can  be 
put  directly  among  the  infected  contents  of  a  trunk  or  locker,  its 
plunger  pushed,  the  trunk  closed  and,  if  necessary,  sealed  with  paper 
strips,  and  the  whole  left  while  disinfection  of  the  trunk  contents  is 
accomplished.  The  sample  apparatus  has  been  planned  so  that  it 
would  go  under  the  tray  of  the  soldier's  trunk  locker.  The  space  of 
the  latter  is  8f  inches  deep — the  apparatus  is  8  inches  high  over  all, 
without  pressure  on  the  plunger.  Assume  a  case  of  infectious  disease 
in  barracks.  There  is  no  haulage  of  the  man's  effects  away  to  be 
hung  out,  disinfected,  replaced,  and  hauled  back.  The  Hospital 
Corps  man  simply  puts  this  little  apparatus  under  his  arm,  proceeds 
to  the  barracks,  the  trunk  is  moved  into  the  open  air  or  an  unoccupied 
space,  the  apparatus  is  nestled  down  into  it  among  the  clothes,  the 
plunger  pushed,  the  lid  dropped  and  the  trunk  locked.  Newspaper 
strips  should  be  at  hand  to  paste  over  the  cracks.  After  a  few  hours 
the  Hospital  Corps  man  comes  back  for  his  machine,  and  the  residual 
gas  entangled  in  the  meshes  of  the  fabrics  continues  its  disinfectant 
action  when  the  trunk  is  returned  to  store. 

It  may  be  important  here  to  know  that  the  following  set  of  articles 
of  the  uniform,  viz,  shirt,  breeches,  blouse,  hat,  shoes,  blanket,  over- 
coat, socks,  and  underwear,  occupy  approximately  2  cubic  feet  of 
space.  Also,  that  the  large  box  of  dressings  for  field  use  has  2  cubic 
feet  capacity;  the  trunk  locker,  3^;  a  flat  rubber  sheeting  bag  30  by 
60  inches  holds,  sealed,  about  5  cubic  feet,  and  a  flat  bag  made  of  the 
poncho,  44  by  64,  has  about  8  cubic  feet  capacity. 

REAGENTS    WHICH    MAY    BE    USED. 

In  experiments  with  this  apparatus,  formaldehyde  generated  from 
formalin  by  addition  of  potassium  permanganate  has  been  largely 
used.  However,  since  part  of  the  available  formaldehyde  is  destroyed 
in  reducing  the  permanganate  in  creating  the  necessary  heat,  it 
seemed  desirable  to  find  other  substances  which  would  utilize  the 
water  of  the  "formalin"  for  this  purpose.  Two  of  these,  calcium 
carbide  and  quickhme,  are  also  already  officially  supphed  for  other 
purposes  in  post  and  field,  and  are  always  available.  Both  work 
fairly  efficiently,  but  for  some  reason  better  if  the  formalin  is  first 
diluted  with  an  equal  quantity  of  water.  Lime,  moreover,  acts 
slowly.  The  calcium  carbide  develops  acetylene,  which  of  course 
dilutes  the  formaldehyde  likewise  sent  over  by  the  heat  of  the  reaction, 
and  thus  somewhat  retards  efficiency;  and  both  calcium  carbide  and 
quicklime,  at  the  end  of  the  reaction  with  formalin,  turn  into  an 
orange-colored,  gummy  mass,  which  is  not  as  easy  as  the  gritty  man- 
ganese hydroxide  to  remove  from  the  generator.  The  nature  of  this 
residual  substance  is  not  known,  but  corresponds  to  that  resulting 
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from  the  action  of  an  alkali  on  an  aldehyde,  and  a  certain  amount  of 
formaldehyde  is  undoubtedly  destroyed  in  its  production. 

The  conclusions  reached  are  that  formaldehj^de  is  best  liberated 
from  formalin  by  potassium  permanganate;  that  either  calcium  car- 
bide or  quicklime  may  effectivel}^  be  used  in  place  of  the  latter,  and 
that  such  substitution  may  be  necessary  under  difficulties  of  supply 
in  the  field;  and  that  if  so  substituted,  increased  quantities  of  the 
liquid  and  solid  reagents,  up  to  double  amounts,  should  be  used. 

The  apparatus  also  will,  without  change,  deliver  hydrocj^'anic  acid 
gas,  generated  from  potassium  cyanide  and  an  acid,  safely  and  effi- 
ciently, if  it  is  desired  to  destroy  lice,  fleas,  bedbugs,  chigoes,  ticks,  or 
other  insects  on  clothing  or  bedding,  by  tliis  agent.  However,  it  will 
be  shown  that  tliis  apparatus  uses  formaldehyde  so  effectively  as  to 
quickly  destroy  insects  and  render  the  use  of  the  above  dangerous 
gas  quite  unnecessary. 

With  the  ver}'  slight  interior  modification  of  an  interchangeable 
interior  part,  the  apparatus,  tinned,  will  deliver  sulphur  dioxide  from 
its  liquified  form. 

This  apparatus  is  thus  universal  in  the  sense  that  it  is  adapted  to 
the  use  of  all  gaseous  disinfectants  in  accepted  employment  by  sani- 
tarians, can  be  used  to  develop  insecticides,  and  may  be  employed 
inside  or  outside  of  the  container,  and  in  contact  or  not  with  the 
articles  to  be  disinfected  or  fumigated. 

EFFICIENCY'    OF   THE    CUEMICAL   REAGENTS. 

It  was  important,  for  several  reasons,  to  determine  the  amount  of 
formaldehyde  gas  which  could  dependably  be  produced  from  given 
quantities  of  reagents  under  ordinary  conditions.  To  this  end  a 
large  number  of  laboratory  tests  were  carried  out  in  the  retort  and 
with  the  several  experimental  machines  made  for  the  purpose. 

Summarized,  it  was  found  that  the  volume  of  gas  produced  depends 
not  only  upon  quantity  of  reagents  and  their  respective  proportions, 
but  upon  other  factors.  If  the  amounts  of  the  reagents  employed 
are  not  sufficient  to  heat  up  the  generator  to  a  suitable  temperature, 
no  gas  will  be  driven  off  the  formalin  and  dehvered.  Also,  if  the 
amounts  are  so  small  that  most  of  the  heat  generated  goes  to  heat 
up  the  apparatus,  the  amount  of  gas  which  will  be  delivered  has  direct 
relation  to  this  residual  heat.  Thus  there  is  for  each  size  of  app9.ra- 
tus  a  quantity  of  each  reagent  which  will  operate  the  machine  with 
least  loss  of  efficiency.  Thus  an  unnecessary  amount  of  metal  to 
heat  up  in  the  apparatus  before  gas  delivery  can  begin  has  the  same 
effect  upon  the  latter  as  the  use  of  reduced  quantities  of  chemicals. 
The  chemicals  must  also  be  properly  proportioned,  else  the  reaction 
will  be  incomplete  so  far  as  one  of  them  is  concerned.  Thus  25  per 
cent  by  weight  of  potassium  permanganate  will  develop  but  about 
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30  cubic  centimeters  of  formaldehyde,  as  measm'ed  in  the  gasometer, 
from  each  1  cubic  centimeter  of  formalin  used ;  wliile  40  per  cent  by 
weight  of  potassium  permanganate,  which  seems  the  best  proportion, 
will  under  average  conditions  develop  approximately  77  cubic  centi- 
meters of  this  gas  from  each  1  cubic  centimeter  of  the  formalin  used. 
Increasing  this  ratio  (40  parts  of  potassium  permanganate  by  weight 
to  100  parts  of  formalin  by  volume)  developed  no  large  proportion 
of  gas.  These  proportions  have  been  accepted  as  being  most  suita- 
ble for  all  purposes,  leaving  an  approximately  dry  residue  in  the 
apparatus  in  wliich  all  the  potassium  permanganate  has  been  reduced. 
In  cold  weather  the  proportion  of  77  cubic  centimeters  formalde- 
hyde to  each  1  cubic  centimeter  formalin  used  will  not  quite  be 
attained,  due  to  the  use  of  greater  proportion  of  the  heat  generated 
in  raising  the  generator  and  its  contained  reagents  to  a  temperature 
at  which  the  gas  begins  to  come  over.  Conversely,  for  the  same  rea- 
son the  factor  of  available  gas  delivered  will  be  as  much  as  10  per  cent 
greater  in  warm  weather. 

STRENGTH  OF  THE  GAS  ADMIXTURE  DEVELOPED. 

In  the  ordinary  methods  for  the  use  of  formaldehyde,  it  is  usually 
recommended  to  use  500  cubic  centimeters  of  formalin  per  1,000 
cubic  feet  of  space  to  be  disinfected.  As  already  stated,  it  has  been 
found  in  the  experiments  of  the  writer  that  1  cubic  centimeter  of 
formalin  may  be  expected  to  yield  approximately  77  cubic  centi- 
meters of  gas,  varying  slightly  with  the  products  of  different  manu- 
facturers, volatilization  through  age,  temperature  conditions,  etc. 

Using  this  factor  we  have:  500  cubic  centimeters  multiplied  by  77 
cubic  centimeters  equals  38,500  cubic  centimeters  gas  produced. 
But  28  liters  equals  1  cubic  foot;  hence  500  cubic  centimeters  for- 
malin produces  approximately  1.3  cubic  feet  of  formaldehyde  gas, 
or  1.3  parts  per  1,000  of  the  cubic  space,  or  a  gas  percentage  of  0.13 
per  cent  in  the  resulting  admixture  of  gas  and  contained  air.  From 
this  small  percentage  there  is  a  still  further  but  variable  loss  by 
escape  of  gas  through  diffusion  and  through  polymerization. 

But  with  the  new  method  and  apparatus,  using  a  small  machine 
containing,  say,  150  cubic  centimeters  of  formalin  and  discharging 
into  a  collapsible  gas  bag,  there  are  150  cubic  centimeters  multiplied 
by  77  cubic  centimeters  equals  11,500  cubic  centimeters  gas  pro- 
duced. If  we  press  down  the  collapsible  container  to  expel  unnec- 
essary air  around  its  contents  before  sealing  the  gas  bag  and  generating 
the  formaldehyde,  we  will  have  a  variable  but  always  small  number 
■of  liters  of  residual  air  remaining  to  dilute  and  impair  the  efficiency 
of  the  gas  developed.  If  we  assume,  say,  4  liters  of  such  "residual 
air"  remaining,  then  11,500  cubic  centimeters  plus  4,000  cubic 
centimeters  equals  15,500  cubic  centimeters  gas  and  air  mixture,  of 
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which  some  70  per  cent  is  formaldehyde,  and  with  no  loss  from 
leakage  or  polymerization. 

But  we  have  seen  that  in  ordinary  methods  of  room  disinfection 
there  will  not  be  more  than  0.13  per  cent  of  gas.  Hence  the  gas 
strength  attamed  in  the  bag  is  nearly  550  times  greater  than  is 
regarded  as  effective  in  ordinary  room  disinfection.  While  this  gas 
strength  will  vaiy  with  the  nature  of  the  articles  to  be  disinfected 
and  the  thoroughness  with  which  "residual  air"  has  been  expelled 
from  the  gas  bag,  it  is  evident  that  under  any  circumstances  articles 
in  the  gas  bag  will  be  exposed  to  a  gas  strength  several  hundred 
times  greater  than  that  attained  by  ordinary  methods.  As  the 
"dose"  of  the  gas  has  thus  been  so  tremendously  increased,  it  nat- 
urally follows  that  the  correlating  factor  of  time  of  exposure  may 
be  very  greatl}^  shortened  and  destruction  of  germ  and  insect  life 
yet  be  accomplished  with  certainty.  That  this  is  the  case  in  fact 
as  well  as  theoiy  has  been  amply  demonstrated  in  the  experimental 
work. 

HIGH   TEMPERATURE    OF   THE    GAS. 

In  usual  methods  of  disinfection  the  temperature  of  the  admix- 
ture is  low,  as  the  proportion  of  the  gas  thrown  in  the  space  to  be 
disinfected  is  but  one  or  two  parts  per  thousand  of  the  inclosed  air, 
while  the  surfaces  also  to  be  heated  up  are  very  great.  The  result, 
especially  in  cool  weather,  is  a  low  temperature  at  which  the  gas 
may  polymerize  and  in  any  case  has  a  low  capacity  for  holding 
moisture.  In  ordinary  methods  of  room  disinfection  with  formal- 
dehyde, the  temperature  is  only  raised  some  6°  or  8°  F.  Harrington 
(Hygiene,  p.  607)  says:  "It  is  agreed  that  the  greater  the  degree  of 
heat,  the  surer  the  action;  and  that  below  60°  F.  favorable  results 
can  not  be  expected." 

But  with  the  new  method,  the  greater  part  of  the  gas  thrown  off 
during  the  reaction  is  liberated  at  the  temperature  of  boiling  water. 
If  conducted  into  a  closed  space  through  a  tube,  the  resultant  tem- 
perature is  that  of  the  final  admixture  of  hot  gas  and  cooler  air,  as 
modified  by  the  container  and  contents.  It  is  thus  apparent  that 
the  greater  the  proportion  of  gas  generated  to  air  present,  the  higher 
the  resulting  temperature  of  their  mixture. 

With  the  new  apparatus  and  collapsible  container,  the  amount  of 
gas  generated  may  several  times  exceed  that  of  the  "residual  air" 
present.  The  gas  may  thus  represent  as  much  as  70  or  80  per  cent 
of  the  resulting  admixture.  If  10  liters  of  such  a  gas  is  blown  in 
at  212°  F.  from  a  generator  outside  the  gas  bag,  and  mixed  with 
some  3  liters  of  residual  air  at,  say,  the  room  temperature  of  72°  F., 
the  resulting  admixture  will  have  a  temperature  of  about  185°  F.; 
reduced  somewhat  by  the  contents  of  the  container  but  still  high 
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enough  as  moist  heat  to  probably  inhibit  germ  growth  and  assist 
in  its  destruction. 

But  if  the  generator  be  placed  within  the  container  among  the 
articles  to  be  disinfected,  the  heat  radiated  and  conducted  from  the 
apparatus  further  adds  greatly  to  that  of  the  gas  thrown  off,  both  as 
to  temperature  reached  and  duration  of  the  period  through  which 
heat  maintained.  These  factors  are  of  course  variable,  but  in  any 
case  the}^  are  very  much  greater  than  can  be  secured  with  any  other 
apparatus  or  method.  With  the  new  machine  the  rise  in  temperature 
is  thus  10  or  15  times  higher  than  by  the  old  methods.  Even  after 
half  an  hour  a  generator  operated  in  a  collapsible  container  at  ordi- 
nary room  temperature  is  still  quite  hot  to  the  bare  hands.  This 
high  temperature  around,  and  of,  the  articles  to  be  disinfected  is  not 
only  very  potent  in  securing  maximum  germicidal  efficiency  of  the 
gas,  but  also  greatly  aids  in  the  diffusion  and  penetrative  quaUty  of 
the  latter  in  replacing  air  in  the  interstices  of  the  fabrics  by  creating 
great  difference  in  their  respective  specific  gravities.  This,  of  course, 
greatly  aids  in  the  greater  rapidity,  certainty,  and  deep  penetration 
of  the  present  disinfecting  process. 

However,  the  temperature  attained  is  never  high  enough  to  injure 
the  most  delicate  fabric,  and  thus  possesses  virtues  without  faults. 

HIGH   MOISTURE    OF    THE    GAS. 

It  is  well  known  that  bacteria  in  the  dry  state  are  not  as  readily 
acted  upon,  in  their  destruction  through  coagulation  of  their  pro- 
toplasm by  formaldehyde,  as  are  those  which  are  moist.  It  is  gen- 
erally accepted  that  satisfactory  results  can  not  be  obtained  where 
the  relative  humidity  is  not  above  65. 

In  old  methods  of  disinfection  a  large  amount  of  air  is  unavoidably 
present  which  in  our  climates  is  usuall}^  very  far  from  saturation  with 
water  vapor,  and  the  volume  of  which  is  so  great  that  the  volatiliza- 
tion of  the  water  component  of  the  necessary  amount  of  formalin 
does  not  bring  it  to  the  saturation  point.  And  beside  a  relative 
humidity  below  the  maximum,  its  absolute  humidity  is  also  low  as  a 
necessary  result  of  the  low  temperature  of  the  gas  and  air  admixture 
which  unavoidably  results  in  the  old  method. 

But  in  the  present  method  the  gas  is  generated  by  a  heat  of 
chemical  oxidation  which  is  so  great  as  in  a  few  seconds  to  cause  the 
water  holding  the  gas  in  solution  to  boil  and  pass  out  of  the  apparatus 
with  it  as  steam  vapor.  Such  a  large  amount  of  moisture  is  thus 
thrown  into  the  collapsible  container  as  to  bring  its  contents  of  gas 
and  air  at  once  to  the  point  of  aqueous  saturation  at  a  high  tempera- 
ture, in  which  both  absolute  and  relative  humidity  is  at  the  maxi- 
mum; and  as  this  temperature  falls  with  resulting  condensation,  the 
mixture  of  gas  and  air  constantly  remains  at  the  dew  point  for  its 


770       SECTION   VIII :    MILITARY,   NAVAL,  AND  TROPICAL  HYGIENE. 

temperature.  Thus,  as  the  saturated  gas  which  has  penetrated  into 
the  interstices  of  fabrics  cools  down,  it  deposits  its  conveyed  mois- 
ture throughout  the  material,  holding  in  solution  the  gas  which 
promptly  redissolves  in  it  on  its  condensation.  The  result  is  thus 
practically  the  same  as  painting  a  thin  film  of  ''formalin"  over  every 
fiber  of  the  material  and  any  germs  on  it  which  are  to  be  destroyed. 

POLYMERIZATION. 

Below  a  temperature  of  62°  F.,  formaldehyde  gas  tends  to  polymer- 
ize into  its  isomeric  solid  form  of  paraform,  which  latter  is  practically 
valueless  for  disinfection  purposes.  Tliis  is  the  case  to  such  an  extent 
that  in  cold  weather  formaldehyde  generated  in  the  usual  way  is 
absolutely  unreliable  for  room  and  other  disinfection,  for  the  heated 
gas  is  rapidly  cooled  down  below  that  point  by  admixture  with  the 
cold  air  and  contact  >vith  the  cold  surfaces  of  the  container  and  its 
contents. 

But  with  the  new  method,  and  especially  when  the  new  apparatus 
is  used  inside  a  collapsible  gas  bag,  the  small  amount  of  residual  air 
■and  the  contents  of  the  gas  bag  are  rapidly  heated  up  by  the  rela- 
tively large  amount  of  incoming  gas  to  a  temperature  much  above 
that  at  which  polymerization  occurs.  Further,  much  additional 
heat  is  more  slowly  radiated  and  conducted  from  the  generating  appa- 
ratus, which  thus  acts  as  a  stove  to  heat  up  the  disinfecting  space 
and  delays  cooling  down  for  a  long  enough  time  to  enable  the  gas  to 
efficiently  perform  its  disinfectant  function  before  it  can  polymerize. 
The  use  of  this  heat,  which  would  otherwise  be  lost,  makes  all  the 
difference  between  success  and  failure  of  disinfection  in  cold  weather. 
This  cooling  down  can  be  further  retarded,  if  desired,  by  spreading  a 
blanket  over  the  gas  bag  or  other  disinfecting  container  to  hold  in 
the  heat. 

If  formaldehyde  is  delivered  through  a  tube  in  cold  weather  much 
polymerization  will  occur  in  the  tube  itself. 

For  this  reason  it  is  desirable,  though  not  necessary,  to  warm  up 
the  generating  apparatus  to  blood  heat  or  higher  in  cold  weather 
before  starting  it  into  operation,  as  an  economy  of  chemicals  and 
better  liberation  of  gas  results. 

EFFICIENCY    OF    APPARATUS. 

To  determine  the  efficiency  of  the  method  and  apparatus,  the  fol- 
lowing calculation  was  employed : 

The  atomic  weight  of  HjO  is  18;  that  of  (formaldehyde)  CHjO  is 
30.     Assume  100  cubic  centimeters  of  formalin  used. 

Then  30:18::100:x  equals  60,  which  would  be  weight  in  grams  of 
CHjO  if  completely  soluble  in  water.  But  as  only  40  per  cent  by 
Weight  can  be  so  taken  up,  then  60  multiplied  by  0.40  equals  24  grams. 
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But  1  liter  of  hydrogen  weighs  0.0896  gram  at  0°  C.  temperature 
and  760  millimeters  pressure;  and  as  CHjO  has  the  atomic  weight  of 
30,  we  have  0  0896  multiplied  by  30  equals  2.688  grams  equals  weight 
of  1  liter  of  CH3O.  We  are  seen  to  have  24  grams  of  the  gas,  hence 
24  divided  by  2.688  equals  8.928  liters  of  gas. 

But  the  machine  has  by  measurement  actually  developed  under 
usual  conditions  but  7.700  liters  of  gas  from  100  cubic  centimeters  of 
formalin.  The  method  and  apparatus  may  thus  be  regarded  as  about 
86  per  cent  eflicient;  about  14  per  cent  of  the  theoretically  available 
formaldehyde  being  used  up  in  combining  with  the  potassium  per- 
manganate in  heating  up  the  chemicals  and  apparatus  to  a  point 
where  gas  will  be  delivered  by  the  latter. 

CAPACITY   OF    GENERATOR. 

The  capacity  of  a  generator  depends  upon  the  amount  of  the 
reagents  which  may  be  mixed  therein  without  anything  but  gas  and 
vapor  being  passed  out.  If  overloaded,  particles  of  manganese 
hydroxide  and  unoxidized  potassium  permanganate  will  be  thrown 
out  by  the  violence  of  the  reaction,  and  these  stain  clothing.  The 
maximum  load  is  somewhat  modified  by  temperature  conditions 
and  the  amount  of  metal  to  be  heated  up.  For  ordinary  field  work  a 
generator  like  this  sample,  which  would  hold  300  cubic  centimeters  of 
formalin  and  120  cubic  centimeters  of  potassium  permanganate  or 
more  will  not  only  do  all  the  work  required  but  is  perhaps  unneces- 
sarily large.  Loads  much  smaller  than  the  maximum  may  be  used 
in  the  same  machine,  and  several  different  sizes  of  generators  are 
made  to  meet  diverse  conditions.  The  size  of  the  dosing  box  is  pro- 
portioned for  each  apparatus,  so  as  to  contain  no  more  reagent  than 
required  for  the  reaction  to  wliich  such  machine  is  adapted. 

SIMPLICITY   OF    GENERATOR. 

Old  types  of  apparatus  are  complicated,  consist  of  many  parts,  and 
require  skilled  attention  during  operation. 

The  new  apparatus  is  most  simple,  and  has  but  four  parts,  all  of 
which  are  strong,  durable,  easily  assembled  and  taken  apart  in  less 
than  half  a  minute.  It  can  be  operated  without  trouble  or  danger 
by  anyone  wdth  sufficient  intelligence  to  fill  measured  containers  with 
chemicals  and  push  down  a  plunger. 

COMPACTNESS    AND    PORTABILITY   OF    APPARATUS. 

The  old  generators  are  large,  heavy,  cumbersome,  composed  of 
many  parts,  and  liable  to  breakage. 

The  new  apparatus  is  extremely  compact  and  portable,  being 
practically  nothing  but  a  strong  cylinder  with  but  tlu"ee  small  external 
projections.  All  parts  of  tliis  apparatus,  including  a  flexible  tube 
66692— VOL  .5,  PT  2—13 .''.O 
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for  deliver}^  of  the  gas,  pack  mthin  this  cyhnder.  The  apparatus  is 
thus  entirely  self-contained,  which  is  obviously  highly  advantageous, 
and  especially  for  field  and  health  department  work.  There  is  noth- 
ing to  break  or  get  out  of  order. 

A  metal  bail  handle  may  be  put  on  the  generator  to  facilitate 
carrying.  The  ordinary  size  of  this  apparatus  to  best  meet  the  needs 
of  militar}''  field  use  is  8  inches  high  and  6  inches  in  diameter.  Its 
weight  is  but  5  pounds,  though  it  will  do  the  work  better  than  some 
other  machines  having  the  same  purpose  and  w^cighing  ten  times  as 
much. 

WEIGHT    OF   APPARATUS. 

The  weight  of  old-style  generating  apparatus  is  considerable,  de- 
pending, of  course,  on  capacity  and  size. 

The  new  machine,  of  a  size  to  develop  the  same  volume  of  gas,  will 
weigh  in  the  neighborhood  of  a  fifth  as  much,  or  less,  depending  on 
the  old  apparatus  with  which  compared.  The  new  apparatus  of  a 
size  recommended  for  ordinary  clothing  disinfection  weighs  5  pounds, 
and  a  paper-bag  container  accommodating  a  couple  of  soldiers'  equip- 
ments weighs  but  a  half  pound  more.  A  rubber  bag  3  by  5  feet  weighs 
but  4  pounds.  A  generator  and  enough  paper  containers  to  disinfect 
at  one  time  the  belongings  of  30  soldiers  can  thus  be  carried  under  the 
arm. 

CARE    IN    OPERATION    OF   APPARATUS. 

With  old  apparatus,  as  soon  as  the  formalin  has  been  boiled  out, 
the  flame  used  to  liberate  it  must  be  extinguished,  else  the  apparatus 
will  become  intensely  overheated,  may  cause  fu-e,  and  may  itself 
be  ruined.  Autoclaves  which  are  not  automatic  in  discharging  their 
contents  when  a  given  pressure  is  reached  must  be  watched  and  oper- 
ated by  hand. 

But  the  new  apparatus  is  self-controlled.  With  completion  of  the 
reaction  of  the  chemicals  \vdth  which  it  is  charged,  its  operation  neces- 
sarily stops.  It  can  be  abandoned  in  operation  anywhere  with  the 
positive  knowledge  that  it  needs  no  further  attention. 

FREEDOM    OF    APPARATUS    FROM    DANGER    OF    FIRE. 

in  all  other  apparatus  the  liberation  of  formaldehyde  is  accom- 
plished by  heat  applied  by  a  naked  external  flame.  To  abandon  the 
latter  in  a  closed  space  has  obvious  serious  disadvantages,  wliile  its 
use  outside  such  a  space  where  it  can  be  reached  exposes  it  to  greater 
danger  of  being  knocked  over  or  other  accident.  Moreover,  the  naked 
flame  renders  it  impossible  to  place  such  a  generator  in  contact  or 
close  proximity  to  articles  to  be  disinfected. 

With  the  new  apparatus  no  flame  is  necessaiy.  The  temperature 
can  never  exceed  that  of  boiling  water,  for  as  soon  as  vaporization  of 
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the  watery  formaldehyde  solution  ceases,  nothing  is  left  to  react 
^vith  the  chemical  solids  employed,  the  reaction  ceases,  and  tempera- 
ture falls.  This  apparatus  is  thus  absolutely  safe,  and  can  be  placed, 
like  a  kettle  full  of  boiling  water,  in  close  contact  with  the  most 
delicate  fabric  without  danger  of  fire  or  scorching. 

FREEDOM    OF    APPARATUS    FROM    DANGER    OF    EXPLOSION. 

This  apparatus  has  two  vent  pipes  of  relatively  large  bore;  only 
one  of  which  has  a  turncock  by  which  it  can  be  closed,  while  the  other 
is  always  open.  There  is  thus  always  ready  escape  for  gas  as  gen- 
erated, and  danger  of  explosion  from  its  confhiement  through  ignor- 
ance or  carelessness  is  thus  wholly  impossible.  This  is  not  the  case 
with  the  most  efficient  type  of  generators  using  a  flame  to  liberate  the 
gas — the  autoclave  apparatus — in  which  explosions  have  frequently 
occurred;  nor  is  there  any  lamp  to  explode,  as  is  the  case  with  appa- 
ratus usmg  external  heat. 

RAPIDITY   OF    GENERATION    OF    GAS. 

The  brief  time  thus  required  to  completely  deliver  the  gas  with  the 
new  apparatus^ — approximately  two  minutes — not  only  greatly 
assists  m  the  process  of  disinfection  itself,  but  greatly  adds  to  the 
utility  of  the  method.  A  single  one  of  the  new  machines  is  thus 
enabled  in  the  same  time  to  accomplish  as  much  work  as  the  aggregate 
of  many  others  representing  the  best  of  the  old  type. 

This  greater  rapidity  of  operation  has  a  marked  effect  on  cost,  for 
much  fewer  of  the  new  machines  need  be  purchased  and  kept  on  hand 
to  do  a  given  amount  of  work  than  would  be  required  in  the  case  of 
any  models  of  the  old  apparatus. 

If  used  outside  a  container,  a  single  generator  can  be  connected, 
complete  its  operation,  be  disconnected,  opened,  washed  out  in  a 
bucket  of  water,  be  recharged  and  ready  for  another  operation  within 
five  minutes. 

One  small  generator  could  thus  disinfect  a  dozen  bags  of  clothing 
per  hour.  If  bags  improvised  from  soldiers'  ponchos  are  used — each 
of  which  will  hold  the  outfit  of  three  men — one  of  these  little  machines 
will  disinfect,  or  destroy  insect  life  on,  the  clothing  of  an  entire  bat- 
tahon  of  500  men  between  dawn  and  dusk.  It  will  dehver  gas  to  the 
disinfecting  bags  as  fast  as  a  man  could  put  the  necessary  articles  into 
these  disinfecting  bags  and  seal  them  up. 

CLEANING   OF    APPARATUS. 

All  that  is  necessary  to  clean  the  apparatus  is  to  open  it  and  flush 
it  out  with  water  from  a  faucet  or  poured  into  it  from  a  bucket.  The 
manganese  hydroxide  resulting  from  the  reaction  is  a  coarse,  gritty 
residue  which  manifests  no  tendency  to  adhere  to  the  apparatus  and 
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is  washed  out  as  easily  as  so  much  sand.  Simply  sousing  the  parts 
two  or  three  times  in  a  bucket  of  water  efficiently  cleans  them.  The 
water  is  merely  sliaken  off.  It  is  not  necessary  to  dry  the  parts  by 
wiping  even  the  dosing  box,  though  the  latter  may  be  wiped  over 
with  a  bit  of  gunny  sack  or  cloth. 

COST    OF    APPARATUS. 

The  old  apparatus  are  relatively  very  costly  for  the  results  accom- 
plished, b}'  reason  of  their  size,  weight,  and  complicated  construction 
and  number  required. 

The  cost  of  the  new  machine  is  trifling,  and  it  will  do  the  work  of 
apparatus  costing  many  times  the  money.  Moreover,  one  such  new 
model  machine  will,  through  its  mucli  shorter  period  of  operation, 
do  the  work  of  many  other  apparatus  in  the  same  length  of  time. 
Further,  by  its  employment  with  a  collapsible  gas  bag  in  clothing  and 
bedding  disinfection,  gas  strengths  are  at  once  secured  which  with 
the  old  type  of  apparatus  can  only  be  obtained  by  the  use  of  costly, 
bulky,  and  heavy  vacuum  chambers  with  exhaust  pumps  strong 
enough  to  resist  atmospheric  pressure.  Generally  speaking,  its  cost 
as  compared  with  other  apparatus  is  as  many  times  less  as  its 
efficiency  is  times  greater. 

USE    OF    APPARATUS    IN    SMALL    SPACES. 

It  is  of  the  greatest  importance,  in  formaldehyde  disinfection,  to 
secure  and  maintain  the  highest  degrees  of  gas  strength,  gas  moisture, 
and  gas  lieat. 

The  old  apparatus  can  not  be  used  in  small  spaces,  by  reason  of 
bulk  and  danger  of  fire  from  their  naked  flame — also  from  the  fact 
that  the  latter  would  soon  burn  up  aU  available  oxygen  and  go  out. 

But  the  new  apparatus  can  safely  be  used  to  generate  gas  in  any 
space  large  enough  to  hold  it,  thus  securing  the  maximum  gas  strength, 
heat,  and  humidity  necessary  to  great  efficiency.  Moreover,  as  its 
operation  is  the  result  of  chemical  action,  the  presence  of  air  and 
oxygen  is  a  nonessential;  in  fact,  it  is  a  detriment,  and  the  special 
advantage  of  the  new  apparatus  largely  depends  upon  air  exclusion. 

GERMICIDAL    EFFICIENCY    OF   THE    APPARATUS    AND    METHOD. 

The  following  experiments  were  made,  using  bits  of  sterile  gauze 
soaked  in  pure  cultures  of  the  organisms  used,  wrapped  in  several 
thicknesses  of  sterile  gauze  and  the  whole  disposed  about  as  follows: 
Under  sweatband  of  cap;  under  one,  two,  three,  and  four  thicknesses 
of  towel;  under  one,  two,  three,  and  four  thicloiesses  of  army  blanket. 

A  large  number  of  experiments  were  made  with  Bacillus  prodigiosus, 
using  variable  quantities  of  reagents.     These  developed  the  fact  that. 
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fur  rapid  and  certain  sterilization,  not  less  than  100  cubic  centimeters 
formalin  should  be  used  with  the  field  apparatus  employed.  Using 
100  cubic  centimeters  formalin  and  a  time  exposure  of  from  1^  hours 
down  to  30  minutes,  of  a  total  of  93  cultures  used  in  23  tests  all 
remained  sterile,  though  the  controls  showed  growth  in  all  cases. 
Using  Bacillus  coli,  the  following  results  were  obtained : 

(a)  With  2  hours'  exposure  and  100  cubic  centimeters  formalin,  16 
cultures,  all  sterile;  controls  show  heavy  growth. 

(b)  With  1^  hours'  exposure  and  100  cubic  centimeters  formalin, 
16  cultures,  all  sterile:  controls  show  heavy  growth. 

(c)  With  30  minutes'  exposure  and  100  cubic  centimeters  formalin, 
16  cultures,  all  sterile;  controls  show  heavy  growth. 

(d)  With  20  minutes'  exposure  and  100  cubic  centimeters  formalin, 
22  cultures,  20  sterile;  2  under  four  thicloiesses  of  blanket  ultimately 
show  shght  growth;  controls  show  heavy  gTOwth. 

(e)  With  15  minutes'  exposure  and  100  cubic  centimeters  formalin 
7  cultures,  6  showed  growth,  1  negative. 

Result  for  Bacillus  coli,  69  cultures  of  20  minutes  or  longer  exposure, 
using  100  cubic  centimeters  formahn,  67  sterile,  2  show  slight  growth; 
with  15  minutes'  exposure,  6  out  of  7  show  growth. 

A  number  of  experiments  were  made  with  feces.  Here  growth 
seemed  to  depend,  as  might  be  expected,  not  only  in  the  time  of 
exposure  but  on  the  tliickness  of  the  smear,  as  mucus  and  coagulated 
albuminous  matter  interfered  with  penetration  of  the  gas  to  the 
deeper  portions  of  the  smear.  Of  37  such  smears,  included  in  six 
experiments,  only  about  half  were  made  sterile  in  less  than  45  min- 
utes; but  16  strong  watery  emulsions  of  feces  were  sterilized  in  30 
minutes.  For  fecal  contamination,  then,  either  the  amount  of 
reagents  should  be  considerably  mcreased  or  the  minimum  time 
exposure  should  be  more  than  doubled. 

I  desire  here  to  express  my  great  indebtedness  and  thanks  to  Lieut. 
George  B.  Foster,  Medical  Corps,  in  charge  of  the  laboratory  of  the 
central  division,  who  not  only  conducted  the  bacteriological  end  of 
this  work,  but  was  Idnd  enough  to  follow  its  progress  otherwise  and 
check  up  the  accuracy  of  various  other  conclusions  reached  and  pre- 
sented in  this  paper. 

The  conclusions  reached  by  about  50  experiments  including  over 
200  cultures  are  that  using  100  cubic  centimeters  of  formalin  in  the 
apparatus  here  exhibited  as  suitable  for  disinfection  in  the  field, 
sterilization  of  beddmg  and  clothing  may  habitually  be  relied  upon  to 
be  accomplished  m  about  20  minutes,  and  by  increasing  the  amount 
and  hence  relative  strength  of  the  gas,  there  is  every  reason  to 
believe  that  this  brief  time  factor  may  readily  be  reduced  to  15 
minutes  or  even  lower,  if  thought  desirable.     Articles  soiled  with 
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feces  will,  other  things  being  equal,  require  a  time  exposure  two  or 
three  times  as  long. 

Further  work  with  other  microorganisms,  which  lack  of  time  has 
heretofore  prevented,  is  contemplated. 

The  penetrative  powers  of  formaldehyde  being  slight  under  ordi- 
nary conditions,  it  has  been  commonly  looked  upon  as  uncertain  for 
other  than  surface  disinfection.  Clothing,  to  be  disinfected,  is  recom- 
mended to  be  well  spread  out  and  exposed  to  the  gas  for  at  least  8  or 
10  hours  under  the  best  conditions,  and  preferably  longer. 

By  the  new  method  this  may  be  accomplished  in  approximately 
one  twenty-fifth  or  less  of  the  time  heretofore  required,  or  with,  say, 
4  to  2  per  cent  of  the  time  exposure  heretofore  found  to  be  necessary. 
This  tremendous  saving  of  time  has  many  obvious  advantages,  not 
only  for  disinfection  in  the  field  but  for  that  in  civil  life. 

destruction  of  insect  parasites. 

It  is  well  known  that  formaldehyde  gas  as  heretofore  applied  is 
practically  innocuous  to  insect  life.  This  is  the  result  of  their  expo- 
sure to  a  large  volume  of  air  which  necessarily  can  contain  only  a 
very  small  proportion  of  formaldehyde. 

But  this  gas  is  very  fatal  to  insect  life  if  strong  enough,  hot  enough, 
and  moist  enough;  and  the  new  apparatus,  which  is  so  promptly 
effective  against  bacterial  life,  is  even  more  potent  against  insects. 
Hence  the  use  of  hydrocyanic  acid  gas,  or  of  sulphur  dioxide,  for  the 
use  of  both  of  which  this  new  apparatus  is  adapted,  if  desired,  becomes 
quite  unnecessary. 

Especially  with  the  collapsible  container,  the  resulting  mixture  to 
which  the  insects  are  exposed  contains  a  very  small  proportion  of 
air — in  itself  with  probably  insufScient  oxygen  long  to  support  life — 
and  a  very  large  proportion  of  formaldehyde,  which  directly  attacks 
and  combines  with  cellular  protoplasm. 

With  the  new  apparatus  and  collapsible  container,  bedbugs,  flies, 
ants,  roaches,  water  bugs,  etc.,  are  practically  always  killed  by  as 
short  an  exposure  as  eight  minutes,  while  an  exposure  of  twice  that 
length  would  make  assurance  doubly  sure  and  still  mean  only  a 
trifling  time  necessary  for  insect  deiitruction.  Vermin  on  garments 
and  bedding  can  thus  be  destroyed  while  the  owner  waits. 

No  other  apparatus  and  method  usmg  formaldehyde  wUl  destroy 
insect  parasites;  and  the  ability  of  the  new  machme  promptly  to  kill 
every  noxious  insect  on  clothing  and  bedding  while  destroying  all 
bacterial  life,  places  it  in  a  class  by  itseK  and  opens  up  a  wide  field 
of  usefulness  in  the  destruction  of  insect  parasites  in  camp  and  garri- 
son, on  shipboard,  in  board  of  health  work,  and  the  unending  struggle 
for  the  control  of  vermin  in  hospitals,  dispensaries,  jails,  asylums, 
lodging  houses,  and  the  like. 
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FIELDS    OF    USEFULNESS    OF   THE    APPARATUS    AND    METHOD. 

This  apparatus  has  many  advantages  over  all  others,  in  civil  life 
as  well  as  in  the  military  service,  wherever  a  deodorizing,  disinfectant, 
or  insecticidal  action  is  required.  It  should  be  made  in  several  sizes 
to  meet  these  several  needs  under  diverse  conditions. 

For  use  in  deodorizing,  a  small  apparatus  operated  in  a  refrigerator, 
cold-storage  room,  butcher  shop,  or  other  place  where  putrescible 
material  is  kept,  cellar,  closet,  room,  or  other  closed  space  will 
promptly  destroy  any  offensive  or  close  odor  therein. 

For  disinfecting  clothing,  bedding,  baggage,  wearing  apparel,  books, 
etc.,  a  small  apparatus  may  be  operated  inside  of  a  trunk,  box,  or 
closet,  but  somewhat  better  and  quicker  results  will  be  secured  by  the 
use  of  a  collapsible  container  for  these  articles,  the  generator  develop- 
ing the  gas  mside  this  container  or  blowing  it  in  from  the  outside. 
This  is  especially  applicable  to  disinfection  in  camps,  on  board  ship, 
at  quarantine  stations,  for  board  of  health  work,  for  hospitals,  prisons, 
public  institutions,  schools,  colleges,  hotels,  and  places  of  public 
accommodation. 

For  disinfecting  rooms  or  similar  large  spaces,  one  or  more  genera- 
tors containing  the  aggregate  amount  of  reagents  necessary  to  pro- 
duce a  disinfectant  strength  of  gas  for  the  cubic  space  concerned  are 
either  set  in  such  space  itself,  or  they  are  set  outside  and  gas  delivered 
by  a  rubber  tube  through  a  keyhole  or  other  convenient  aperture. 
This  is  particularly  applicable  to  garrison  use  and  house  disinfection 
by  the  health  authorities  after  cases  of  infectious  disease. 

For  disinfecting  the  instruments  of  surgeons  or  dentists,  a  small 
generator  is  simply  put  inside  the  instrument  closet  and  set  into  opera- 
tion among  the  shelves  or  trays. 

For  destro3dng  insect  parasites  on  clothing  or  bedding,  the  appa- 
ratus prepared  to  generate  formaldehyde  (or  hydrocyanic  acid  or 
sulphur  dioxide,  if  desired)  is  operated  with  a  collapsible  container, 
either  inside  or  outside  of  the  latter.  This  apparatus  and  method 
is  the  only  one  capable  of  destroying  insect  parasites  with  formal- 
dehyde. It  should  thus  be  of  great  value  in  hospitals,  dispensaries, 
on  board  ships,  in  military  camps  and  garrisons,  in  jails,  prisons  and 
reformatories,  in  asylums  and  charitable  institutions,  for  health 
oflB.cers  and  boards  of  health,  for  hotels  and  lodging  houses,  by 
physicians  in  their  practice,  and  under  all  conditions  where  want, 
misery,  ailment,  poverty,  or  aggregation  of  large  numbers  of  persons 
in  close  contact  interfere  with  maintenance  of  cleanliness  and  hygiene 
of  the  person  and  its  coverings.  Also  by  housewives  and  by  dealers 
in  furs,  woolens,  and  other  articles  liable  to  depredation  by  moths,  in 
destroying  the  latter  and  protecting  their  property. 


PERSONAL  HYGIENE  IN  THE  FIELD,  INCLUDING  THE  DISINFEC- 
TION OF  CLOTHING  AND  EQUIPMENT  WITH  AND  WITHOUT 
APPARATUS. 

Maj.  Powell  C.  Fauntleroy,  Medical  Corps,  United  States  Army. 

In  our  modern  militar}'  posts  we  find  about  all  the  barriers  and 
safeguards  against  the  entrance  and  spread  of  disease  that  public 
hygiene  interposes  for  the  protection  of  the  health  of  communities, 
and  while  the  soldier  here  is  taught  that  he  owes  it  to  himself  and  to 
his  comrades  to  maintain  habits  of  personal  cleanliness  and  keep  his 
immediate  surroundings  m  as  cleanly  a  state  as  his  own  person,  and 
cultivate  such  other  habits  of  life  as  conduce  to  a  healthy  existence,  he 
can  not  fully  realize  the  extent  of  the  value  of  such  protection,  and 
how  much  individual  effort  he  is  saved,  until  his  organization  is  sent 
into  the  field  and  constitutes  one  of  the  many  units  of  a  large  camp, 
and  the  work  of  establishing  and  mamtaining  such  hygienic  protection 
falls  upon  him  and  his  comrades.  But  while  the  soldier  may  not 
appreciate  to  their  full  value  the  lessons  of  personal  hygiene  taught 
him  in  the  garrison,  it  is  just  in  proportion  to  the  thoroughness  or  not 
of  this  home  training  that  the  work  of  the  sanitaiy  inspector  in  the 
field  is  easy  and  efiectual  or  excessively  trying  and  at  tunes 
ineffectual. 

The  more  time  we  effectually  spend  during  peace  in  inculcating  in 
the  soldier  the  lessons  of  hygiene  the  more  happy  will  be  the  lot  of  all 
concerned  in  the  field,  when  most  of  our  strength  is  needed  to  meet 
the  ordinary  duties  incident  to  such  service  and  all  our  reserve  for  the 
exhausting  duties  incident  to  actual  conflict  with  the  enemy.  In  the 
United  States,  where  military  service  is  voluntary  and  almost  the 
entire  bulk  of  the  forces  that  would  be  assembled  for  service  against 
a  fii'st-class  power  would  be  made  up  of  untrained  men,  the  systematic 
instruction  in  hygiene  should  be  compulsory  in  all  schools.  If  such 
preparation  has  been  made,  the  sanitary  officer  will  at  least  have  a 
fertile  soil  upon  which  to  sow  his  seed,  and  with  proper  assistance  a 
good  chance  of  maintainmg  the  health  of  the  command. 

The  popular  and  very  large  association  known  as  the  Boy  Scouts 
would  afford  an  excellent  opportunity  to  instruct  a  large  number  of 
the  youth  of  the  country  in  the  practical  application  of  camp  and 
personal  hygiene. 

The  class  of  men  upon  which  to-day  the  Regular  Arm^^,  and  to  a 
very  large  extent  the  militia,  depend  upon  from  which  to  recruit,  is 
that  of  the  roving  and  relatively  unsettled  men  of  the  countr3^  This 
class  of  men,  upon  which  the  military  establishment  depends  for  an 
orderly  carrying  out  of  its  purposes,  are  of  very  limited  education,  and 
therefore  we  find  that  military  instructions  and  procedures  are  neces- 
sarily the  simplest  and  most  elementar}^  in  character,  in  order  that 
778 
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they  may  be  adapted  to  the  intelligence  of  the  average  unskilled 
laborer. 

If  we  expect  to  have  the  individual  and  collective  cooperation  of 
the  military  organizations  in  maintaining  a  system  of  personal  hygiene, 
our  sanitary  instructions  must  be  in  the  most  elementary  form  and 
call  for  the  simplest  and  most  easily  carried-out  procedures  that  will 
accomplish  the  deshed  result. 

The  time  and  facilities  for  maintaining  personal  cleanliness  can  not 
always  be  commanded  by  the  soldier,  but  if  he  takes  advantage  of 
the  opportunities  when  they  arise,  they  will  be  found  to  occur  fre- 
quently enough  to  enable  him  to  keep  liis  person  and  clothing  in  a 
cleanly  condition. 

This  should  not  be  left  to  chance  occasions,  but  every  facility  pos- 
sible should  be  provided,  and  the  time  set  apart  for  bathing  and 
washmg. 

The  hands  sliouid  be  washed  with  soap  and  water  after  visiting  the 
latrine,  and  before  meals.  The  toothbrush  should  be  used  after  each 
meal.  After  the  day's  work  a  full  bath,  if  possible,  should  be  taken, 
but  if  from  scarcity  of  water  it  is  not  possible,  at  least  the  feet,  flex- 
ures, and  hairy  portions  of  the  body  should  be  washed  mth  soap 
and  water.  If  clean  clothes  are  not  at  hand  and  the  same  clothing 
has  to  be  worn  that  has  been  m  use  during  the  day  on  the  march, 
they  should  be  well  shaken  and  turned  inside  out,  and  exposed  to 
the  sun  and  an.  Such  clothing  should  not  be  allowed  to  become 
hard  from  dirt  and  dried  sweat  before  washing.  The}^  should  be 
washed  at  least  twice  a  week,  boilmg  if  possible.  The  feet,  hair,  and 
nails  are  particularly  exposed  to  dust  and  dirt  and  should  be  given 
special  attention  to  keep  them  in  a  cleanly  condition.  The  hair  and 
nails  should  be  kept  trimmed,  and  the  feet  clean,  and  blisters  or 
abrasions  properly  treated.  Properly  fittmg  socks  and  shoes  vith 
the  use  of  soap,  gTease,  or  foot  powder  %\dll  largel}'  eliminate  injury 
to  the  feet,  incident  to  marcliing.  Much  discomfort,  fatigue,  and 
actual  disease  can  be  prevented  by  the  use  of  suitable  headgear  and 
clothing. 

The  campaign  hat  should  not  be  too  heav}-,  but  of  good  material, 
lined  with  black,  with  a  broad  brim,  tolerably  liigh  crown,  ventilated 
by  large  eyelets  in  front  and  on  the  sides,  and  a  ventilating  sweat- 
band  to  enable  the  air  to  circulate  freely  around  and  over  the  head, 
and  so  promote  rapid  evaporation  of  sweat  and  protect  the  large 
nervous  masses  from  the  u-ritating  and  depressing  influences  of 
heat,  and  the  chemical  rays  of  the  sun.  A  strip  of  black  material  6 
inches  wide  sewed  down  the  back  on  the  inside  of  the  overshirt  or 
blouse,  will  likewise  protect  the  spine  from  the  actinic  rays. 
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The  clothing  should  be  of  suitable  material,  loose  but  of  proper 
shape  and  proportion,  so  that  it  will  at  all  times  adjust  itself  to  the 
body  and  not  be  a  source  of  discomfort  by  abrading  the  skin  or 
constricting  the  circulation  or  impeding  muscular  action. 

Such  a  state  of  personal  cleanliness  can  not  be  expected  unless 
maintained  by  daily  inspection  by  company  officers.  Many  men 
will  never  bathe  at  all  unless  forcibly  taught  habits  of  cleanliness, 
and  many  will  permit  themselves  to  become  filthy  and  malodorous 
before  they  consider  it  actually  necessary  to  bathe  their  person  and 
wash  their  clothing.  Hence,  little  can  be  expected  unless  by  careful 
inspection  and  supervision  company  officers  carry  out  the  simple 
procedures  for  personal  cleanliness. 

The  soldier  should  be  instructed  in  regard  to  the  wholesomeness  of 
the  water  and  food,  and  the  necessity  of  keeping  his  bowels  active 
and  free  from  irritatmg  substances. 

The  soldier  must  exercise  the  same  care  in  keeping  his  imme- 
diate surroundings  clean,  that  he  does  in  maintaining  his  personal 
cleanliness. 

His  bedding,  clothing,  and  equipment  should  be  kept  free  from 
dust  and  exposed  to  the  action  of  sun  and  air  for  several  hours  every 
day.  Tent  walls  should  be  kept  raised  during  the  day,  the  weather 
permitting,  and  the  floor  cleaned  and  exposed  to  the  sun  and  air. 

He  should  have  access  to  boihng  water  in  which  to  thoroughly 
cleanse  his  mess  kit  once  dail3^  He  should  likewise  scald  out  his 
canteen  when  the  purity  of  the  water  can  not  be  assured. 

The  chilling  and  depressing  influence  of  sleeping  directly  upon  the 
ground  should  be  avoided  by  improvising  a  cot  or  if  no  other  means 
are  feasible  by  interposing  the  poncho  between  the  body  and  the 
ground. 

In  camp,  the  soldier  must  be  given  a  chance  to  engage  in  athletic 
sports  and  entertainments,  largely  of  an  amusing  nature,  for  nothing 
more  surely  undermines  health,  discipline,  and  efficiency  than  dis- 
content and  ennui,  incident  to  the  humdrum  monotony  of  purely 
military  duty  in  camp. 

The  disinfection  in  the  field  of  the  soldier's  clothing  and  equipment 
when  necessary  for  a  small  number,  can  usually  be  readily  accom- 
plished by  boiling  for  10  minutes  in  water  the  washable  articles,  and 
immersion  for  two  hours  of  the  nonwashable  articles  in  a  5  per  cent 
cresol-soap  solution  or  5  per  cent  formalin  solution.  To  disinfect 
the  person  thoroughly  wash  with  hot  water  and  soap,  then  follow 
with  a  1  :  2000  bichlorid  of  mercury  solution,  or  1  :  100  cresol-soap 
solution. 

The  powerful  disinfecting  action  of  the  direct  sunlight  and  fresh 
air  should  be  used  whenever  available  in  conjunction  with  the  above- 
mentioned  means.     When  large  quantities  of  clothing  and   equip- 
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ment  are  to  be  disinfected,  a  portable  large-size  Kenyon-Francis 
disinfecting  apparatus,  with,  formaldehyde  attachment,  should  be 
brought  into  camp,  as  much  time  thereby  can  be  saved,  and  more 
satisfactory  results  obtained,  than  by  am^  other  method  suitable  for 
extensive  disinfection. 

DISCUSSION. 

A.  C.  GiRARD,  Brigadier  General,  United  States  Army,  late  Assistant 
Surgeon  General,  United  States  Army:  The  paper  of  Col.  Havard  sug- 
gests, in  a  few  words,  the  inversion  of  tents  for  the  purification  of 
their  walls.  This  method  of  exposing  the  inner  surface  of  the  tents 
to  the  air  and  the  sun,  to  my  knowledge,  has  not  been  carried  out 
heretofore.  During  the  Spanish- American  War,  in  which  I  was  chief 
surgeon  of  the  Second  Army  Corps,  among  other  means  of  arresting 
the  spread  of  typhoid  fever,  we  rented  a  large  tannery,  in  the  vats 
of  which  the  tents  of  some  regiments  were  boiled,  to  the  detriment  of 
the  impermeability  of  the  canvas,  though  the  method  undoubtedly 
was  of  use  in  arresting  infection.  The  method  of  inverting  tents, 
while  causing  slight  inconvenience,  seems  to  be  the  most  logical 
method  of  exposing  the  infected  surface  of  the  tent  to  the  action  of 
air  and  sun. 

Lieut.  Col.  F.  R.  Keefer,  Medical  Corps,  United  States  Army: 
The  dismfecting  device  presented  to  the  section  by  Maj.  Munson 
marks  a  great  advance  in  gaseous  disinfection  in  field  service.  We 
have  been  obliged  to  depend  heretofore  either  upon  a  large  engine, 
wliich  is  available  only  at  the  base,  or  such  makeshift  appliance  as 
we  may  improvise.  For  example,  a  large  box,  in  which  the  equip- 
ments undergoing  disinfection  must  remain  for  some  hours.  The 
new  device  is  so  simple,  portable,  cheap,  and  prompt  in  its  action, 
each  regiment  may  be  supphed  with  one.  This,  with  a  few  pounds  of 
paraform  and  some  proper  bags,  will  add  but  little  to  the  load  of  the 
regimental  dispensary,  while  greatly  increasing  our  abihty  to  control 
disease. 

Stabsarzt  Hune:  1.  Gerade  in  der  Zukunft  miissen  ^vir  trotz  der 
weiten  Ausdelm.ung  der  Schlachthnie  mit  grossen  Truppenversamm- 
limgen  rechnen.  (Deutsche  Kaisermanover  mit  circa  8  Divisionen.) 
Die  Truppeniirzte  haben  zu  jeder  Zeit,  schon  auf  dem  Marsche 
hygienische  Massnahmen  zu  treffen.  Der  Stand  der  Seuchen  in  der 
Zivilbevolkerung  spielt  bei  dem  Ausbruch  von  Epidemien  die  Haupt- 
rolle  und  bedingt  die  anzuwendende  Vorsichtsmassregeln. 

2.  Waschlappen  den  Soldaten  mitzugeben,  ist  unzweckmassig;  sie 
werden  allmalilich  schmutzig  und  meist  wohl  nass  in  das  Gepak 
verpackt;  ebenso  ist  Zalmpulver  iiberflussig.  Der  Soldat  ist  zu 
moglichst  guter  mechanischer  Reinigung  des  Mmides,  besonders  der 
Zahne  zu  erziehen. 
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3.  Improvisierte  Dampfdesinfektion  in  Easten  (Dampf  oben  ein- 
leiten)  oderin  leiclit  herstellbaren  Doppelcylindem  aus  Eisenblech  auf 
Kochtopf e  gest ellt . 

4.  Biicherdesinfektion  durch  Vorerhitzen  auf  ca.  120°  C.  und 
Desinfektion  in  gewolmlichen  Dampfdesinfektionsapparaten  mit  und 
ohne  Ueberdruck  olme  in  Betraclit  kommende  Schiidigung  der 
Bucher  und  Akten  ist  moglich. 

5.  Als  nieclianisches  Universal-Desinfektionsniittel  ist  Cresol- 
seifenlosung  der  Formalinlosung  vorzuziehen;  ersteres  ist  Reinigimgs- 
und  Desinfektionsmittel;  Formalin  belastigt  durch  Hartwerden  der 
Haut  und  Reizung  der  Schleimhaute  (Augen,  Mund,  Lungen). 
Coagulation  von  Eiweiss  (Blutfiecke  in  Wiische). 


THE  PREVENTION  OF  TYPHOID  FEVER  BY  BACTERIAL  VACCINE. 

Frederick   F.  Russell,   Major,   Medical    Corps,   United    States  Army;   Director, 
Bacteriological  Laboratory,  Army  Medical  School,  Washington,  D.  C. 

It  is  now  a  little  more  than  three  years  since  we,  in  the  Army, 
began  our  present  campaign  against  typhoid  fever,  using  antityphoid 
vaccme  with  the  idea  of  immunizing  each  individual  soldier. 

That  the  ordinary  means  of  prevention  are  not  available  for  the 
protection  of  the  health  of  soldiers  in  the  field  is  well  knowTi.  They  live 
in  camps  and  consequently  lack  the  pubhc  works,  the  safe  water 
supply  and  sewerage  systems  of  permanent  communities.  Many 
efforts  have,  and  will  continue  to  be  made,  to  furnish  troops  in  camp 
and  on  the  march  with  impolluted  water  and  suitable  food;  but  the 
difficulties  to  be  overcome  are  enormous,  and  complete  success  has 
rarely  attended  the  efforts  of  field  sanitarians. 

The  experience  of  our  troops  in  the  v»'ar  of  1898  is  still  fresh  in 
our  minds.  It  will  be  remembered  that  among  120,000  men  we 
had  20,730  cases  and  1,580  deaths,  or  about  1  case  of  typhoid 
to  every  5  men.  During  the  Boer  War  the  English  Army  had 
31,000  cases  and  5,877  deaths.  During  the  Franco-Prussian  War 
there  were  73,396  cases  and  8,789  deaths  among  the  German  troops 
alone;  in  fact,  60  per  cent  of  their  total  mortality  was  due  to  typhoid 
fever.  The  records  of  the  Civil  War  show  that  there  were  over 
80,000  cases  in  the  northern  Army. 

In  the  country  at  large  we  know  that  the  disease  is  altogether  too 
prevalent;  in  1910,  in  the  registration  area  of  the  United  States, 
which  comprises  only  58  per  cent  of  the  total  population,  there  were 
12,673  deaths  from  typhoid  fever,  or  23.5  per  100,000  population. 

From  these  figures  it  is  evident  that  there  is  no  more  important 
problem  for  military  surgeons  in  war  times  than  the  prevention  of 
typhoid  fever;  consequently  we  have  attacked  the  disease  from  all 
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sides.  Every  effort  is  made  to  supply  pure  water  and  uncontami- 
nated,  wholesome  food.  Improved  methods  of  camp  sanitation  have 
lessened  the  difficulties  due  to  flies  and  the  lack  of  a  sewerage  system. 
Nevertheless,  we  know  that  in  time  of  war  this  system  of  sanitary 
safeguards  would  break  down  and  typhoid  fever  again  become  the 
formidable  antagonist  it  has  been  in  the  past.  For  this  reason  we 
began,  as  I  have  stated,  to  vaccuiate  each  and  every  individual 
against  typhoid  as  well  as  against  sniallpox;  the  two  vaccinations 
being  carried  out  simultaneously,  one  on  either  arm. 

Bacterial  vaccines  against  typhoid  were  first  used  by  Pfeitfer  and 
Kolle  in  Germany  (Deut.  Med.  Wochenschr.  1896,  735),  and  by  Sir 
A.  E.  Wright  in  England  (Lancet,  Lond.,  Sept.  19,  97,  807,  and  Brit. 
Med.  Jour.,  Jan.  30,  1897, 16).  The  changes  in  the  blood  serum  after 
vaccination  were  studied  first  by  Pfeiffer  and  Kolle  and  afterwards 
by  Wright,  so  far  as  was  possible  with  the  laboratory  methods  in  use 
at  that  time,  and  the  same  immune  bodies  were  found  in  the  serum 
after  vaccination  with  killed  typhoid  baccilli  as  were  found  after  an 
attack  of  tyi:)hoid  fever. 

Thus  early  in  its  history  was  the  practice  of  preventive  inoculation 
placed  upon  a  firm  scientific  basis. 

Pfeiffer  and  Kolle  made  no  practical  use  of  their  vaccine  at  the 
time,  but  Wright,  working  in  England,  reported  in  1897  on  the  inocu- 
lation of  18  persons;  and  In  1898,  while  on  duty  in  India,  he  vaccinated 
4,000  men  of  the  British  Indian  Army,  with  very  encouraging  results. 

In  1900,  on  the  outbreak  of  the  Boer  War,  Wright,  being  again 
back  in  England,  urged  upon  the  War  Office  the  use  of  the  prophy- 
lactic on  troops  destined  for  South  Africa.  He  furnished  during 
this  war  some  400,000  doses,  and  it  is  believed  that  approximately 
100,000  men  were  inoculated  one  or  more  times.  WliUe  the  results 
in  South  Africa  (McCrae,  Osiers  Modern  Medicine,  Vol.  II,  Phil.) 
were  unquestionably  good,  the  incidence  of  the  disease  being  dimin- 
ished approximately  one-half  and  the  mortality  nearly  two-thirds 
among  the  inoculated,  they  were  not  so  satisfactory  as  had  been 
expected.  Indeed,  there  were  some  who  believed  inoculation  did 
more  harm  than  good,  supposedly  increasing  the  susceptibility  to 
infection.  This  Adew  v\"as,  in  a  measure,  accepted  by  Wright  and 
explained  by  him  as  a  manifestation  of  a  negative  phase  in  the 
process  of  immunization.  This  idea,  together  with  other  unfavor- 
able reports,  led  to  a  cessation  of  the  work  toward  the  end  of  the 
war. 

In  1904  to  1907  a  tyj^hoid  vaccine  prepared  after  the  method  of 
Pfeiffer  and  Kolle  was  used  in  the  German  Colonial  Army  in  south 
West  Africa,  over  7,000  men  out  of  a  total  army  of  16,500  being 
inoculated,  with  results  approximately  the  same  as  those  obtained 
among  the  British  in  South  Africa. 
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Sir  William  B.  Leishman,  of  the  Koyal  Army  Medical  Corps,  took 
up  the  work  in  England  in  1904  and  in  1909  published  such  remarkably 
good  results  that  our  attention  was  again  called  to  the  matter.  (Maj. 
H.  J.  M.  Buist.  Jour.  Roy.  Army  Med.  Corps.,  Lond.,  1907,  IX,  613; 
Leishman,  ibid.,  1909,  XII,  163.) 

Col.  Leishman  has  continued  his  investigations  and  has  recently 
(Harben  Lecture,  Jour.  Roy.  Inst.  Pub.  Health.,  Lond.,  1910,  XVIII, 
515)  stated  his  belief  that  the  poor  results  obtained  in  the  earlier 
work  in  South  alfrica  were,  in  all  probability,  due  to  the  use  of  a  vac- 
cine whicli  had  been  rendered  relatively  inert  by  the  use  of  too  great 
heat  in  killing  the  bacteria.  This  course  of  error  once  recognized,  it 
became  an  easy  matter  to  prepare  an  efficient  vaccine  by  killing  the 
bacteria  at  a  lower  temperature  (53°  C). 

The  vaccine  used  in  England  at  the  present  time  is  prepared  by 
growing  the  typhoid  bacUli  for  48  hours  in  nutrient  broth,  which  is 
then  sterilized  by  heating  to  53°  C.  for  one  hour.  The  bacilli  are 
counted  while  still  living,  and  enough  sterile  broth  added  to  give  a 
strength  of  1,000,000  bacilli  to  each  cubic  centimeter  of  fluid.  One- 
quarter  of  1  per  cent  of  lysol  is  then  added  as  a  matter  of  safety. 

In  Germany  and  in  our  own  country  18-hour  agar  cultures  have 
been  used  rather  than  broth,  since  we  believed  a  heavier  growth  may 
thus  be  obtained  in  a  shorter  time;  contaminations  can  be  more 
easily  detected  arid  the  quantity  of  foreign  proteids,  peptone  and 
beef  extract  injected  is  less;  especially  since  salt  solution  rather 
than  broth  is  used  as  a  diluent.  In  our  method  the  bacteria  are 
grown  on  agar  in  large  flasks,  the  growth  after  18  hours  incubation 
is  washed  off,  the  suspension  is  standardized  by  counting  the  bacilli 
by  Wright's  method,  and  enough  physiological  salt  solution  added  to 
make  each  cubic  centimeter  contain  1,000,000  dead  typhoid  bacilli. 
The  suspension  is  sterilized  before  dilution  by  heating  for  one  hour  at 
54°  to  55°  C.  We  add  one-quarter  of  1  per  cent  of  tricresol  to  the 
sterile  vaccme  to  protect  it  against  accidental  contamination  during 
the  subsequent  handling.  The  vacine  is  not  polyvalent,  only  one 
carefully  selected  strain  of  h.  typhosis  being  used. 

The  vaccine  is  injected  into  the  subcutaneous  tissue  of  the  upper 
arm  at  the  level  of  the  insertion  of  the'  deltoid  muscle,  after  the  skin 
has  been  sterilized  with  tincture  of  iodine,  no  further  preparation 
having  been  found  necessary.  It  is  deemed  important  that  the 
vaccine  be  injected  subcutaneously  and  not  into  the  muscle  since  slow 
rather  than  rapid  absorption  is  desired. 

There  are,  as  a  rule,  no  symptoms  immediately  after  the  injection, 
but  in  the  course  of  a  few  hours  both  a  local  and  a  general  reaction 
may  become  apparent.  The  local  reaction  is  manifested  by  a  red 
and  tender  area,  an  inch  or  two  in  diameter,  at  the  site  of  inoculation; 
the  axillary  lymph  nodes  are  occasionally  swollen  and  tender  for  a 
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few  hours,  but  the  process  never  goes  on  to  suppuration.  The  local 
reaction  begins  to  subside  in  10  to  12  hours  and  disappears  in  36  to  48 
hours.  The  same  series  of  changes,  though  in  a  less  well-marked 
form,  follow  the  second  and  third  doses. 

The  general  reaction  varies  more  than  the  local  in  its  symptoms, 
and  is  often  mild  or  even  absent.  The  average  general  reaction  can 
be  fairly  well  compared  to  the  first  few  hours  of  an  acute  cold.  The 
usual  symptoms  are  moderate  headache  and  malaise,  but  in  occasional 
cases  the  symptoms  may  for  a  short  time  be  quite  severe;  nausea, 
vomiting,  and  diarrhea  being  present  with  a  temporary  rise  of  tem- 
perature and  chills.  Herpes  lahialis  is  occasionally  seen  and  albu- 
minuria rarely.  Accurate  records  were  kept  of  the  general  reactions 
during  three  years,  and  have  been  consolidated  in  the  following  table ; 

Table  I. — Classification  of  general  reaction. 


Number 
of  doses. 

Absent. 

Mild. 

Moder- 
ate. 

Severe. 

First  dose 

45,680 
44,321 

Per  cent.. 
68.5 
71.3 

78.0 

28.9 
25.7 
20.3 

2.4 
2.6 
1.5 

0.3 

Second  dose 

.2 

Third  dose 

■38,902 

.1 

General  reactions  were  absent  or  mild  in  97  per  cent  of  all  inocu- 
lated, and  severe  reactions  occurred  in  only  one  to  three  persons  per 
thousand. 

The  fear  of  a  severe  general  reaction  has,  no  doubt,  deterred  some 
persons  from  taking  the  treatment;  the  first  dose  once  taken,  how- 
ever, the  others  follow  without  controversy,  scarcely  anyone  having 
refused  to  continue  the  treatment.  In  actual  practice  the  reactions 
have  not  caused  any  difficulty  and  no  permanent  damage  or  dis- 
ability has  followed  the  use  of  the  proph)^lactic.  We  have  seen  no 
evidence  whatever  of  a  harmful  negative  phase. 

In  children  and  young  people  the  general  reactions  are  insig- 
nificant, no  severe  reactions  whatever  having  been  so  far  reported. 
The  immunization  is  particularly  well  borne  and  of  high  degree,  as 
judged  both  by  the  antibody  production  and  the  subsequent  freedom 
from  infection.  No  cases  of  typhoid  have  yet  been  reported  among 
several  hundred  children  immunized. 

In  the  administration  of  so  many  hypodermic  injections,  about 
400,000,  one  would  naturally  expect  a  few  accidents,  yet  only  one 
has  been  reported,  a  temporary  mesculo-spiral  neuritis.  These  facts 
demonstrate  quite  clearly  that  there  are  not  insuperable  obstacles 
in  manufacturing  and  administering  antityphoid  vaccine  on  a  large 
scale. 

The  result  of  the  immmiization  can  be  judged  by  two  standards — 
those  of  the  laboratory  and  of  actual  practice.     As  has  already  been 
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stated,  the  immunity  conferred  by  vaccination  differs  in  no  way, 
except  possibly  in  its  duration,  from  the  immunity  produced  by  an 
attack  of  the  disease.  Agglutinins,  bacteriolysins,  opsonins,  and 
complement  fixing  bodies  are  all  present  in  large  quantities  in  the 
blood  serum  for  periods  of  6  to  18  months  or  more. 

A  better  and  more  accurate  idea  of  the  protection  conferred  may 
be  gained  from  the  study  of  statistics,  and  the  following  table  has 
been  prepared  to  show  the  number  of  cases  of  typhoid  fever  in  the 
Army  for  a  number  of  years,  with  the  incidence  and  death  rates  per 
thousand  of  mean  strength: 

Table  II. —  Typhoid  fever,  cases  and  deaths,  with  ratio  per  thousand  of  mean  strength  per 

annum. 


Year. 

Cases. 

Ratio. 

Deaths. 

Ratio. 

Cases  in 
vacci- 
nated per- 
sons. 

Deaths  in 

vacci- 
nated per- 
sons. 

1901 

552 

565 
348 
280 
193 
347 
208 
2.19 
2S2 
198 
68 
16 

6.74 
6.99 
5.14 
4.77 
3.39 
6.15 
3.87 
3.20 
3.35 
2.43 
.82 
.376 

72 
69 
30 
20 
17 
15 
16 
24 
22 
14 
8 
1 

0.88 
.85 
.44 

.:« 

.29 

.26 

.29 

.,31 

.20 

.17 

.097 

.032 

1902 

1903 , 

1904 

1 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912  (6  months)                                 .                .  . 

12 
4 

i 

Ratios  for  1912  are  based  on  experience  for  the  first  half  year. 

The  table  does  not  show  the  proportion  of  the  Army  vaccinated. 
Since  the  number,  at  first  quite  small,  has  constantly  grown,  a  fair 
idea  may  be  obtained  from  the  follomng:  A  few  persons,  about  1,000, 
were  vaccinated  in  1909;  in  1910  volunteers  were  numerous,  and 
16,000  were  immunized;  in  1911  the  vaccination  was  made  compul- 
sory for  the  maneuver  division,  about  20,000  men  in  March,  and  in 
June  it  was  made  obligatory  for  all  recruits,  about  2,500  per  month. 
Not  until  September  80,  1911,  was  the  administration  of  the  pro- 
phylactic made  compulsory  for  all  persons  in  the  Army  under  45 
years  of  age.  It  was  thus  almost  the  end  of  the  year  before  universal 
vaccination  was  introduced,  yet  it /is  estimated  that  about  55,000 
had  been  immunized  at  the  beginning  of  1912.  In  the  colonies  the 
movement  lagged  somewhat,  and  the  vaccination  was  probably  not 
completed  before  Juh^  1,  1912.  It  should  also  be  noted  that  because 
of  the  large  number  of  men  in  camps  along  the  Mexican  border  the 
year  1911  was  one  of  unusual  exposure. 

As  a  further  illustration  of  the  protective  value  of  vaccination  the 
following  table  modified  from  one  by  Col.  Koan,  of  our  corps  (Jour. 
Amer.  Med.  A-ssoc,  Aug.  26,  1911,  713),  may  be  cited: 
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Number 
of  troops. 

Cases  of  typhoid. 

Deaths, 
typhoid. 

Certain. 

Certain 

and 
probably. 

All 
deaths. 

Spanish  War,  camp  at  Jacksonville,  Fla.  (1898) 

Camp  at  San  Antonio,  Tex.  (1911) 

10, 759 
12, 801 

1,729 
1 

2,693 

248 

281 
11 

The  two  divisions  were  encamped  in  nearly  the  same  latitude  and  for  about  the  same 
length  of  time;  each  had  a  good  camp  site  and  an  artesian  water  supply  of  unimpeach- 
able purity. 

The  general  sanitation  of  the  camp  at  San  Antonio  was  vastly 
better  than  that  of  any  of  our  camps  in  1898,  yet  that  alone  does  not 
explain  the  remarkable  immunity  to  typhoid  enjoyed  by  the  troops, 
since  they  were  not  confined  to  the  limits  of  the  camp,  but,  from 
time  to  time,  had  leisure  and  opportunity  to  visit  neighboring  towns 
w^here  the  disease  prevailed.  During  tliis  period  among  the  civil 
population,  49  cases  of  typhoid  with  19  deaths  were  reported  to  the 
health  officer  of  the  city  of  San  Antonio,  Tex.  Yet,  in  spite  of 
exposure,  no  infections  occurred  among  the  troops  other  than  the 
single  one  already  mentioned.  No  matter  how  perfect  field  sanita- 
tion may  be,  it  obviously  will  not  protect  troops  against  infection  if 
they  leave  camp  to  eat,  drink,  and  sleep,  in  fact,  to  become  for  a 
time  a  part  of  the  community,  where  infectious  diseases  are  endemic. 
Another  and  important  possible  source  of  infection  was  in  the  food 
supphes,  wliich  were,  to  a  considerable  extent,  purchased  in  local 
markets.  Lunch  counters,  hastily  constructed  restaurants,  and  vend- 
ders  sold  edibles,  pastry,  sweets,  and  fruits  in  and  along  the  out- 
sldrts  of  the  camp.  In  brief,  opportunities  for  infection  w^ere  numer- 
ous; but  only  one  case  occurred,  and  we  think  it  quite  clearly  demon- 
strated that  the  high  degree  of  immunity  possessed  by  the  troops 
was  due  to  vaccination. 

For  purposes  of  illustration  it  is  customary  wdien  sufficient  data 
can  be  obtained,  to  compare  the  typhoid  rates  among  the  inoculated 
with  those  among  the  untreated.  It  is  impossible  to  give  exact  num- 
bers of  the  vaccinated  and  unvaccinated,  since  the  proportions  were 
continually  changing.  The  absolute  number  of  the  inoculated  has 
of  course  constantly  increased,  but  it  is  now  beheved  that  the  follow- 
ing statement  is  conservative. 

Table  IV. — Cases  and  deaths  from  typhoid  fever  from  Jan.  1  to  July  1,  1912. 


Number. 

Cases. 

Ratio 
per 
1,000. 

Deaths. 

Ratio 
per 
1,000. 

Persons  vaccinated  (estimated) 

82.000 
3,000 

4 
12 

0.048 
4.000 

i 

Persons  not  vaccinated 

1  1 
1 

0.33 
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These  statistics,  collected  as  they  are  from  a  large  number  of  men 
living  in  all  parts  of  the  United  States  and  in  our  tropical  and  arctic 
colonies,  cover  a  period  of  three  years,  and  are  sufficient  to  demon- 
strate clearly  and  forcibly  the  actual  value  of  tliis  means  of  prophy- 
laxis agdinst  typhoid  fever. 

There  is  only  one  other  disease  of  human  beings  with  which  we 
may  compare  tliis  work  in  the  prevention  of  typhoid,  and  that  is 
smallpox.  We  know  positively  that  when  vaccination  against  small- 
pox is  thorougldy  carried  out  the  disease  disappears;  we  also  know 
that  the  duration  of  the  protection  is  not  so  long  as  our  forefathers 
hoped.  Instead  of  having  one  vaccination  protect  for  Ufe  we  now 
know  that  two  or  more  are  necessary.  The  English  Royal  Com- 
mission (Article  '^  Vaccination,"  Encyclo.  Britan.,  11th  ed.)  beheves 
the  duration  of  the  protection  to  be  nine  or  ten  years  and  that  it  is 
continually  diminishing  during  this  period.  Kitasato  (Jour.  A.  M.  A., 
1911,  LVI,  889)  writing  on  vaccination  and  smallpox  in  Japan,  gives 
a  table  showing  the  degree  of  immunity  remaining  from  year  to  year 
as  tested  by  the  percentage  of  successful  vaccinations: 

Table  V. — Successful  revaccinations  against  smallpox,  951  cases. 

Per  cent- 

After  one  year 13.  6 

After  two  years 32.  9 

After  three  years 46.  6 

After  four  years 57.  3 

After  five  years 51.1 

After  six  years 63.  8 

In  1899  Weil  (quoted  by  Kitasato)  reported  72.5  per  cent  of  suc- 
cessful revaccinations  after  7  years,  80  per  cent  after  8  years,  85 
per  cent  after  9  years,  and  88.6  per  cent  after  10  years.  Kita- 
sato concludes  that  "the  immunity  acquired  through  vaccination 
begins  to  disappear  during  the  second  year,  and  by  the  tenth  has 
almost  completely  disappeared."  We  have,  in  this,  some  definite 
facts  regarding  a  successful  prophylactic  treatment  for  comparison 
with  vaccination  against  typhoid  fever.  We  do  not  yet  know  defi- 
nitely the  duration  of  the  protection  given  by  antityphoid  vaccine, 
but  from  the  rich  experience  of  the  British  Army  in  India  (Col.  Firth, 
Jour.  Roy.  Army  Med.  Corps,  1911,  XVI,  589)  we  learn  that  the  im- 
munity begins  to  diminish  in  about  two  and  one-half  years  after  inoc- 
ulation; that  is,  at  about  the  same  time  as  after  vaccinia.  Col. 
Firth's  tables  also  show  that  even  after  four  or  five  years,  the  maxi- 
mum period  of  observation,  the  rate  among  the  inoculated  is,  roughly 
speaking,  only  one-fourth  that  of  unprotected  troops. 

In  the  early  days  there  was  a  tendency  to  consider  that  this  immu- 
nity lasted  little  more  than  a  year,  since  agglutinins  disappear  from 
the  blood  serum  at  about  this  time,  yet  we  know  that  these  anti- 
bodies are  present  as  long  after  vaccination  as  after  typhoid  fever 
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itself,  which  confers,  usually,  protection  for  life.  We  are  not,  there- 
fore, justified  in  concluding  that  the  immunity  ceases  with  the  disap- 
pearance of  the  agglutinins  and  other  antibodies.  It  remains  to  be 
seen  if  the  immunity  lasts  as  long  as  that  conferred  by  vaccinia. 

We  also  know  that  the  immunity  is  not  absolute,  for  in  1911  among 
about  80,000  persons  vaccinated  there  were  12  cases  of  typhoid 
reported  with  1  death  due  to  intestinal  hemorrhage,  and  in  1910 
among  15,000  vaccinated  there  were  6  cases  with  no  deaths.  The 
diagnosis  of  typhoid  was  made  purely  on  clinical  grounds  in  many  of 
these  cases,  and  it  is  indeed  perfectly  possible,  almost  probable,  that 
some  were  paratyphoid  fever.  During  the  past  year  we  have  seen 
an  increasing  number  of  cases  and  it  may  be  more  common  than 
appears  from  our  returns. 

In  India,  Col.  Firth  (Jour.  Roy.  Army  Med.  Corps,  1912,  XIX, 
157)  reports  104  cases  of  paratyphoid  fever  to  170  cases  of  typhoid 
during  the  year  1911,  all  based  on  accurate  bacteriological  diagnosis 
by  means  of  blood  cultures.  This  point  is  of  considerable  impor- 
tance, as  antityphoid  vaccine  does  not  protect  in  the  least  against 
paratyphoid  fever. 

The  fact  that  the  immunity  is  not  absolute  is,  however,  no  objec- 
tion to  its  use,  but  rather  an  argument  for  its  repetition  at  intervals 
to  be  determined  in  the  future  as  the  lessons  of  experience  become 
clear,  just  as  we  now  do  in  the  case  of  smallpox.  The  failure  in 
some  cases  to  secure  absolute  immunity  may  be  due  to  inefficient 
vaccine,  to  exceptionally  large  quantities  of  infectious  material,  or 
to  inability  of  the  individual  to  respond  to  immunization  \vith  the 
usual  antibodies,  and  this  failure  may  be  interpretated  as  a  personal 
idiosyncrasy.  With  the  limited  number  of  doses  of  vaccine  now 
used,  we  can  never  hope  to  raise  the  immunity  high  enough  to  pro- 
tect against  overwhelming  doses  of  infectious  material,  and  there  arc, 
no  doubt,  certain  persons  who  can  not  be  completely  protected 
against  typhoid  any  more  than  against  smallpox. 

We  know  that  some  persons  can  not  be  successfully  protected 
against  smallpox,  just  as  some  laboratory  animals  resist  immuniza- 
tion. We  know,  for  example,  that  not  all  horses  can  be  profitably 
used  for  the  production  of  diphtheria  antitoxin. 

The  facts  so  far  presented  are  sufficient  to  demonstrate  that  we  have 
a  simple,  harmless,  and  effective  method  of  protecting  troops  in  the 
field  against  one  of  our  worst  enemies,  typhoid  fever. 

WhUe  good  results  can  be  had  by  vaccinating  volunteers,  the  full 
benefit  of  antityphoid  vaccination  can  only  be  obtained  by  making  it 
compulsory,  for  only  in  this  way  can  both  primary  and  secondary 
cases  be  reduced  to  a  minimum. 

We  vaccinate  every  man  immediately  on  enUstment  or  reenhstment, 
and  in  the  event  of  mobilization  of  volunteers  or  the  militia  of  several 
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States  every  man  under  45  years  of  age  would  be  inoculated  as 
rapidly  as  fresh  vaccine  could  be  prepared  and  delivered  in  camp. 
We  have  shown  that  vaccination  need  not  precede  the  departure  of 
troops  from  the  home  stations  but  mav  safely  be  carried  out  in  the 
field. 

In  the  future  no  army  should  be  ordered  into  the  field  in  a  region 
where  typhoid  fever  is  endemic  unless  every  individual  of  the 
command  has  been  immunized  against  the  disease. 

It  is  the  only  method  of  prophylaxis  which  protects  the  soldier 
against  the  ever-present  bacillus  carrier,  and  the  only  kind  of 
protection  which  is  effective  under  all  conditions. 


THE    RESULTS    OF    ANTITYPHOID    VACCINATION    IN    FOREIGN 

ARMIES. 

Capt.  Charles  F.  Craig,  M.  D.,  Medical  Corps,  United  States  Army, 
Wasliington,  D.  C. 

This  paper  is  intended  as  a  supplement  to  that  of  Maj.  F.  F. 
Russell,  which  has  already  been  presented  and  which  gives  the  results 
of  antityphoid  vaccination  in  the  United  States  Army.  It  is  the 
writer's  purpose  to  review  briefly  the  results  obtained  in  foreign 
armies  with  the  typhoid  prophylactic  so  far  as  data  are  available. 
Unfortunately  the  literature  dealing  with  this  subject  is  very  limited, 
with  the  exception  of  that  relating  to  the  employment  of  the  prophy- 
lactic in  the  English  Army,  and  therefore  the  data  given  may  not  do 
full  justice  to  the  results  which  have  really  been  obtained  in  other 
armies. 

So  far  as  I  have  been  able  to  ascertain,  this  method  of  prophylaxis 
against  typhoid  fever  has  been  used  in  the  annies  of  England,  Ger- 
many, France,  Japan,  and  the  United  States,  and  this  paper  will 
consider  the  results  obtained  in  the  armies  of  England,  Germany, 
France,  and  Japan. 

results    in    the    ENGLISH    ARMY    IN    INDIA    AND    AFRICA. 

In  1898  Sir  A.  E.  Wright  first  introduced  prophylactic  inoculation 
against  typhoid  fever  in  the  English  Army  in  India,  and  at  this  tim.e 
about  4,000  men  were  inoculated.  The  results  were  considered  n.ost 
encouraging,  and  shortly  aftervvards,  upon  the  outbreak  of  the  Boer 
War,  the  method  was  introduced  in  the  army  serving  in  South  Africa. 
The  results  obtained  during  this  camjiaign  were  not  as  favorable  as 
had  been  expected,  due  largely,  according  to  Leishman,  to  overheat- 
ing the  prophylactic  during  its  preparation,  and  its  use  was  practically 
abandoned  in  the  EnHish  Armv  from  1902  until  1904.     At  that  time 
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Col.  Sir  William  B.  Leishman  reestablished  the  method,  and  with  an 
improved  proph3dactic  the  results  have  been  uniformly  good. 

During  the  Boer  War,  Wright  furnished  over  400,000  doses  of  the 
prophylactic  to  the  English  Army,  over  100,000  men  being  inoculated. 
Apparently  the  complete  data  covering  these  inoculations  have  never 
been  published,  but  Wright  ^  states  that  among  19,069  inoculated  sol- 
diers there  occurred  226  cases  of  typhoid  fever  (11.84  cases  per  thou- 
sand of  strength)  and  39  deaths,  a  mortality  of  17  per  cent;  while 
among  150,231  soldiers  who  did  not  receive  the  prophylactic  there 
occurred  3,739  cases  of  typhoid  fever  (24.88  cases  per  1,000),  with  a 
mortality  of  25  per  cent. 

At  Ladysmith-  the  following  results  were  obtained: 


Number. 

Morbidity. 

Mortality. 

Cases.      Per  cent. 

Deaths. 

Per  cent. 

1,705 
10,529 

35 
1,489 

2.05 
14.14 

8 
329 

0.47 

3.13 

At  Modder  River  ^  there  occurred  26  cases  among  2,335  vaccinated, 
or  11.1  per  cent,  and  257  cases  among  10,981  unvaccinated,  or  23.4 
per  cent. 

W^right  considered  that  during  this  campaign  the  incidence  of  the 
disease  was  diminished  about  one-half  and  the  mortality  in  a  some- 
what greater  degree  by  the  use  of  the  typhoid  prophylactic.  These 
conclusions  regarding  the  value  of  the  inoculations  during  the  Boer 
War  have  been  seriously  questioned,  owing  to  unfavorable  reports 
from  certain  commands,  and  it  is  generally  admitted  that  the  results 
were  not  nearly  as  favorable  during  this  campaign  as  those  which 
have  since  been  obtained  in  the  English  and  other  armies. 

Since  the  Boer  War  the  preparation  of  the  tyj^hoid  prophylactic 
for  the  English  Army  has  been  under  the  supervision  of  Col.  Sir 
William  B.  Leishman,  and  the  method  has  been  used  very  extensively 
in  the  army  in  India.  He  *  expresses  it  as  his  belief  that  the  com- 
parative lack  of  success  with  the  prophylactic  during  the  Boer  War 
was  due  to  overheating  during  its  preparation,  and  he  has  shown 
experimentally  that  the  proph3dactic  may  be  made  much  less  efficient 
by  heating  at  too  high  a  temperature  in  killing  the  bacilli.  Since  1904 
he  and  others  have  published  papers  giving  the  results  obtained  in 
the  English  service  in  India,  of  which  the  following  is  a  brief  summary. 

Leishman  ^  gives  the  following  figures  covering  the  results  obtained 
in  the  English  Army  in  India  up  to  July,  1910: 

Among  the  vaccinated  the  number  of  cases  of  typhoid  per  1,000 
men  was  5.39,  while  the  mortality  per  100  cases  was  8.9.  Among  the 
unvaccinated  the  number  of  cases  of  typhoid  per  1,000  men  was  30.4, 
while  the  rate  of  mortality  per  100  cases  was  16.9. 
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Of  216,811  soldiers  stationed  in  the  English  colonies  and  un^ac- 
cinated  4,677  developed  typhoid  fever,  or  21.5  per  1,000;  of  this  num- 
ber 1,018  died,  or  4.68  per  1,000  men.  Of  28,110  vaccinated  men  215 
developed  tj-phoid,  or  7.29  per  1,000,  and  34  died,  or  1.20  per  1,000 
men. 

The  following  table,  compiled  hj  Maj.  Russell^  from  Leishman's 
statistics,  giving  the  results  obtained  in  24  regiments  of  English 
troops  in  India,  the  period  of  observation  varying  fi'om  four  months 
to  three  and  one-half  years,  is  interesting  as  showing  the  protection 
afforded  the  Inoculated: 

Total  strength: 

At  beginning  of  observation 18,  433 

At  date  of  last  report,  August,  1909 19,  314 


Inoculated. 


Noninocu- 
iated. 


Number  at  the  beginning  of  observation . 

At  date  of  last  report 

Cases  of  typhoid 

Deaths  from  typhoid 

Case  incidence  per  1,000 

Case  mortality  per  100 


6,815 

10,378 

56 

5 

5.39 

8.9 


11,668 

8,936 

272 

46 

30.4 

16.9 


Col.  Leishman  in  1909  ^  published  the  following  table,  giving  the 
results  in  16  units  of  the  English  Army  in  India: 

Statistical  table  showing  the  results  of  antityphoid  inoculation  in  16  units  of  the  army,  up 

to  June  1,  1908. 


Medical  officer. 

station. 

Inoculated. 

Noninoculated. 

Unit. 

rt '6)2 
Eh 

^ 

2 

Z 

1 

i 

i 

1 

i 

Second  Royal  Fusi- 

leers. 
Seventeenth  Lancers 

Capt.  A.  B.  Small- 
man. 
Capt.  E.  J.  Luxmore 
Capt.E.G.Lithgow. 

Lieut.  C.E.  Fawcett 
Lieut.    E.    G.    An- 

thonisz. 
Lieut.  J.  H.  Graham 

Lieut.  H.  S.  Sherren. 

Lieut.  A.  D.  O'Car- 
rol. 

Lieut.  W.  H.  For- 
syth. 

Lieut.  G.  H.  Steven- 
son. 

Lieut.  S.  de  C. 
O'Grady. 

Lieut.  J.  B.  G.  Mul- 
ligan. 

Lieut.  R.  W.  D.  Les- 
lie. 

Lieut.  CM.  Drew... 

Lieut.  A.  S.  Little- 
iohns. 

Lieut.  F.  D.  G. 
Howell. 

Trimulgherry . . . 
Meerut 

1,013 

616 
370 

647 
1,107 

705 

963 
483 

900 

592 

893 

900 

879 

700 
375 

940 

196 

322 
60 

386 
199 

569 

346 
300 

220 

450 

470 

400 

190 

320 
247 

796 

10 

3 
0 

2 

1 

1 

3 
0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 
0 

0 
0 

0 

1 

0 

0 

0 

0 

0 

0 

0 
0 

0 

815 

294 
310 

261 
908 

136 

617 
183 

680 

142 

423 

500 

689 

380 
128 

144 

59 

71 
7 

4 
6 

13 

17 
2 

3 

0 

0 

0 

0 

3 

2 

0 

9 
1? 

Brigade  Royal  Artil- 
lery. 
Fourteenth  Hussars. 
Second  Dorsets 

Third  Coldstream 

P  i  n  d  i  (from 
Transvaal). 

Bangalore 

Wellington 

Cairo 

0 

1 
0 

1 

Guards. 

Second  Leicesters 

First     Connaught 

Rangers. 
Third  Worcesters 

First     Dragoon 

Guards. 
First  Yorks 

Belgaum 

Dagshai     (fro^n 

Malta). 
Wynberg 

Umballa 

1 

1 

0 
0 
0 

First  Suflolks 

Malta 

0 

Third  Royal  Rifles. . . 

Crete 

n 

Second  Bedfords 

Brigade  Royal  Artil- 

Gibraltar  

Pretoria 

1 

0 

lery. 
First  Lancers  Fusi- 
liers. 

Chakrata 

0 

Total 

12,083 

5,473 

21 

2 

6,610 

187 

26 
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Case  Incidence  -per  1,000. 


Among  the  whole  of  the  above  16  units 

Among  the  "exposed"  units,  i.  e.,  in  which  cases  of  enteric  occurred 

"Exposed"  units,  less  Roj-al  Fusileers  (the  unit  inoculated  with  the  "old  vac- 
cine")   
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Noninocu- 
lated. 


28.3 
39.5 


32.8 


Summary. — There  are  only  4  cases  among  the  above  21  which  had  received  two  doses  of  the  new  vaccine; 
all  recovered.  Three  of  the  four  had  been  noted  as  extremely  mild,  and  the  diagnosis  of  enteric  in  one  of 
these  is  doubtful. 

Col.  R.  H.  Firth,^  in  a  letter  quoted  by  M.  Netter  at  a  meeting  of 
the  French  Academy  of  Medicine,  gave  the  following  data  regarding 
typhoid  inoculation  in  the  Indian  Army  in  1909. 


Unvacci- 
nated. 


Total  number  of  soldiers 

Number  of  cases  of  typhoid . . , 

Number  of  deaths 

Proportion  of  cases  per  1 ,000. . 
Proportion  of  deaths  per  1,000 


34,566 

481 

96 

13.9 

2.6 


The  most  recent  figures  from  India  are  those  reported  by  Col. 
Firth,'  covering  the  first  six  months  of  the  year  1911: 

In  that  period  there  were,  in  all  India,  112  cases  of  typhoid  with  6  deaths  among 
the  protected  men,  and  45  cases  with  4  deaths  among  the  nonprotected.  The  pro- 
tected population  was  63,624  persons,  and  the  nonprotected,  8,481.  From  these 
data  we  find  the  case  incidence  per  thousand  among  the  protected  to  be  1.7  and 
among  the  nonprotected  to  be  5.3.  If  we  take  the  mortality  and  express  it  as  per 
million,  then  the  ratio  for  the  protected  is  94,  and  for  the  nonprotected,  471.  That 
is  to  say,  the  incidence  for  typhoid  for  the  first  half  year  was,  roughly,  five  times  as 
great  among  the  nonprotected  as  among  the  protected. 

Although  over  100,000  men  have  been  inoculated  in  the  English 
Army  in  India,  no  bad  results  have  followed  the  inoculations,  while, 
as  shown  by  Col.  Firth,  the  incidence  of  the  disease  is  practically 
five  times  as  great  among  the  unprotected  as  among  the  protected 
and  there  is  a  proportional  difference  in  the  mortaUty. 

The  vaccine  employed  at  the  present  time  in  the  EngHsh  Army  is 
prepared  from  an  old,  nonvirulent  strain  of  the  typhoid  bacillus 
grown  in  bouillon  for  48  hours,  and  then  killed  by  heating  at  53°  C. 
for  one  hour.  Two  inoculations  are  given,  and  the  use  of  the  prophy- 
lactic is  purely  voluntary  in  this  army. 

RESULTS    IN    THE    GERMAN    ARMY. 

The  only  data  I  have  been  able  to  collect  regarding  the  use  of  the 
typhoid  prophylactic  in  the  German  Army  is  that  relating  to  the  troops 
employed  in  Southwest  Africa  during  the  Hereros  campaign,  lasting 
from  1904  to  1907.     The  vaccine  used  at  this  time  was  made  accord- 
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ing  to  the  method  of  Pfeiffer  and  Kolle.  The  bacilli  were  gro^vn  on 
auger  slants  and  an  emulsion  made  by  adding  5  cubic  centimeters  of 
normal  salt  solution  to  each  tube,  after  which  the  organisms  wore 
lulled  by  heating  the  emulsion  for  an  hour  and  a  half  or  two  hours  at 
60°  C.  Three  inoculations  were  made,  the  doses  being  1,  2,  and  3 
standard  loopfuls  of  culture,  or  2,  4,  and  6  milligrams,  the  quantity 
contained  in  0.5,  1,  and  1.5  cubic  centimeters  of  the  finished  vaccine. 
Experience  showing  that  these  doses  were  too  large  as  proven  by  the 
severe  general  and  local  reactions,  thoy  were  later  reduced  to  0.4,  0.8 
and  1.2  cubic  centimeters.  The  vaccination  was  voluntary,  and  about 
one-half  of  the  troops  volunteered. 

The  results  obtained  during  this  campaign  have  been  published  by 
Dr.  Kuhn.i"  The  troops  numbered  16,496,  and  of  this  number  7,287 
volunteered.  There  occurred  1,277  cases  of  typhoid  among  the  un- 
inoculated,  the  percentage  being  9.84,  while  among  the  inoculated  it 
was  only  5.09,  or  about  half  that  among  the  uninoculated.  Kuhn 
gives  the  following  table,  showing  that  vrhen  the  fever  did  occur  among 
the  inoculated  it  was  of  much  milder  t}^e: 


Uninoculated. 

Inoculated. 

Number. 

Per  cent. 

Number. 

Per  cent. 

331 
225 
234 
116 

36.55 
24.85 
25.80 
12.80 

186 
96 
65 
24 

50.13 

25.88 

17.52 

Fatal 

6.47 

100.00 

100.00 

In  addition  it  was  clearly  shown  by  Kuhn  that  nearly  60  per  cent  of 
the  fatal  cases  in  the  inoculated  occurred  among  those  receiving  only 
one  dose;  33  per  cent  in  those  receiving  two  doses,  while  only  a  little 
over  8  per  cent  occurred  among  the  men  who  had  given  three  doses  of 
the  vaccine. 

Maj.  Russell  ^^  has  briefly  summarized  the  results  obtained  by  the 
Germans  in  this  campaign  by  saying  that  there  was  a  reduction  among 
the  inoculated  of  one-half  in  the  number  of  cases;  a  much  higher  per- 
centage of  light  attacks,  50  to  36,  and  a  much  lower  percentage  of 
fatal  cases,  6.4  to  12.8. 


the  results  in  the  French  army. 

The  data  relating  to  the  use  of  the  typhoid  prophylactic  in  the 
French  Army  are  very  limited,  as  it  is  only  since  1911  that  this  method 
of  protection  has  been  used  and,  so  far  as  the  writer  knows,  only  in  the 
troops  stationed  in  Morocco.  Despite  the  great  mass  of  evidence  that 
has  accumulated  regarding  the  efficiency  of  this  method  of  protection 
against  typhoid  fever,  the  French  have  been  loath  to  adopt  it  in  their 
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military  service,  but  the  results  wliicli  have  already  been  reported  by 
Vincent  ^-  will  undoubtedly  convince  the  authorities  that  it  should  be 
adopted  as  a  routine  measure,  just  as  it  has  been  in  our  own  service. 

Vincent  began  his  work  among  the  soldiers  in  Morocco  in  August, 
1911.  Tho  vaccines  used  consisted  of  three  types — one  prepared  after 
the  methods  of  Wright  and  Leishmann,  one  a  polyvalent  prophylactic 
prepared  by  mixing  several  strains  of  typhoid  bacilli  isolated  in 
Morocco  with  para-typhoid  bacilli  A  and  B,  and  an  autolysate  of  the 
polyvalent  vaccine.  His  investigations  cover  a  total  of  3,065  men, 
from  which  were  excluded  150  who  had  had  a  previous  attack  of 
typhoid,  thus  leaving  2,915  men.  Of  these,  283  were  inoculated,  while 
2,632  remained  uninoculated,  the  conditions  of  service  and  exposure 
being  practically  the  same.  Of  the  uninoculated,  116  per  thousand 
had  developed  typhoid  fever  by  November  1,  1911,  and  8.35  per 
thousand  had  died.  Of  the  inoculated,  one  had  a  very  mild  case  of  the 
disease  and  none  died.  Vincent  publishes  the  following  table  giving 
the  results  obtained  by  him  in  Morocco : 

Cases  of  typhoid  among  unvaccinated 171,  or  64.97  per  1,000 

Cases  of  typhoid  among  vaccinated 1,  or    7.75  per  1,000 

Deaths  from  typhoid  among  unvaccinated 22,  or    8.35  per  1,000 

Deaths  from  typhoid  among  vaccinated 0,  or        0  per  1,0C0 

In  a  more  recent  publication  Vincent"  reports  that  over  5,000 
persons  have  been  immunized  against  t^^ihoid  fever  with  his  poly- 
valent prophylactic  and  that  in  no  case  have  bad  results  been  reported; 
that  in  the  French  Army  operating  in  Morocco  there  did  not  develop 
a  single  case  of  typhoid  fever  in  those  inoculated  with  this  vaccine 
while  in  the  uninoculated  living  under  the  same  conditions  fever 
developed  in  over  14  per  cent  of  the  men. 

RESULTS    IN    THE    JAPANESE    ARMY. 

Very  little  data  have  been  published  regarding  the  results  of  the 
use  of  the  typhoid  vaccine  in  the  Japanese  Army.  I  have  been 
informed  by  Maj.  Inouye,  of  the  Japanese  war  office,  that  tliis 
method  of  prophylaxis  against  typhoid  has  been  in  use  in  that  army 
since  1909;  that  the  vaccine  used  is  one  prepared  from  several  strains 
of  the  typhoid  bacillus  and  paratyphoid  bacillus  A  and  B,  grown 
on  agar;  that  three  doses  are  administered,  the  first  containing 
500,000,000;  the  second  1,000,000,000,  and  the  third  1,500,000,000 
bacilli;  that  the  prophylactic  is  administered  once  each  year,  as  that 
is  the  enlistment  period  in  the  Japanese  Army;  and  that  the  method 
is  made  obligatory  by  order  from  the  war  department.  Maj.  Inouye 
informed  mo  that  the  results  were  most  satisfactory,  but  the  only  pub- 
lished statistics  that  I  have  been  able  to  find  are  those  in  the  Sanitaets 
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Statistik  der  Japanischen  Armee,  Tokyo,  which,  appeared  in  1911. 
In  this  publication  the  following  table  is  given,  showing  the  results 
of  this  method  of  prophj^laxis. 

Unvacci- 
nated. 


Total  vaccinated 12, 915  20, 245 

Cases  of  typhoid 13  293 

Deaths  from  typhoid 1  49 

Proportion  of  tvphoid  per  1,000 1  14. 52 

Proportion  of  deaths  per*l,000 7. 7  16. 6 

It  will  be  noted  that  these  statistics  cover  only  about  30,000  men, 
which  is  a  very  small  proportion  of  the  Japanese  Army.  It  is  un- 
fortunate that  the  statistics  for  the  entire  army  are  not  published, 
but  the  small  number  reported  upon  shows  conclusively  the  efficiency 
of  this  method  of  prophylaxis,  as  64.97  per  1,000  of  the  uninoculated 
developed  typhoid,  while  only  7.75  per  1,000  of  the  inoculated 
developed  the  disease. 

CONCLUSION. 

It  must  be  evident  to  anyone  who  carefully  considers  the  statistics 
given  in  this  paper  that  antityphoid  vaccination  is  a  most  efficient 
method  of  preventing  the  development  of  the  disease  in  armies. 
The  recent  improvements  in  sanitation  of  camps  and  our  great 
advances  in  the  knowledge  of  the  epidemiology  of  disease  have  been 
urged  by  the  enemies  of  this  measure  as  the  chief  reason  for  the 
decrease  in  the  number  of  cases  of  typhoid,  rather  than  the  use  of  the 
prophylactic.  While  there  can  be  no  question  that  improved  sanita- 
tion has  operated  in  reducing  typhoid  in  armies  to  a  small  extent 
during  a  very  recent  period,  it  can  not  be  argued  that  the  decrease  in 
typhoid  during  the  Boer  War,  during  the  Hcreros  campaign  by  the 
Germans,  and  during  the  occupation  of  Morocco  by  the  French,  was 
due  to  sanitary  conditions,  for  it  is  well  known  that  such  conditions 
were  no  improvement  upon  those  which  obtained  before  the  incep- 
tion of  typhoid  prophylaxis.  Again,  the  vast  difference  in  the  num- 
ber of  cases  of  the  disease  and  in  the  rate  of  mortality  between  the 
inoculated  and  uninoculated  is  decisive  proof  of  the  efficiency  of  the 
method,  for  the  statistics  deal  largely  with  men  surrounded  by  identi- 
cal sanitary  conditions  and  living  in  close  contact  with  one  another, 
often  in  the  same  tent.  Only  one  conclusion  can  bo  reached  after  a 
consideration  of  all  the  factors  relating  to  this  subject,  and  that  is, 
that  antityphoid  inoculation  has  proven  its  value  in  every  army  in 
which  it  has  been  given  a  thorough  trial,  and  that  to  it  alone  should 
be  credited  most  of  the  improvement  in  the  morbidity  and  mortal- 
ity of  typhoid  in  these  armies. 
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AN  ANALYSIS  OF  ANTITYPHOID  VACCINES  AND  A  CONSIDERA- 
TION OF  THEIR  RELATIVE  PRACTICAL  VALUE  AT  THE  PRESENT 
TIME. 

Henry  J.  Nichols,  M.  D.,  Captain,  Medical  Corps,  United  States  Army. 
[From  the  Bacteriological  Laboratory  of  the  Army  Medical  School,  Washington,  D.  C] 

If  we  enumerate  the  various  vaccines  which  have  been  proposed 
during  the  last  25  years  for  the  purpose  of  immunizing  human  beings 
against  typhoid,  we  find,  according  to  Friedberger's  ^  resume  of 
1908,  no  less  than  15  fairly  distinct  products,  and  several  additional 
ones  have  been  developed  since  that  time.  These  vaccines  vary  all 
the  way  from  the  living  typhoid  bacillus  itself  to  minute  fractions 
of  the  organism;  all  are  supported  by  more  or  less  experimental 
evidence  and  each  one  reflects  the  views  of  its  author  on  the  nature 
of  the  disease  and  of  the  immunity  produced  by  it.  In  attempting 
to  orient  ourselves  among  so  many  products  we  may  start  with  the 
fundamental  fact  that  a  natural  attack  of  typhoid  confers  immunity 
in  the  great  majority  of  cases.  According  to  different  authors,  this 
immunity  is  effective  in  95  to  99  per  cent  of  persons.  As  a  basis  for 
attempts  at  artificial  immunization  this  fact  outweighs  any  immunity 
produced  in  animals  or  the  presence  of  any  protective  bodies  in  the 
body  fluids  of  man  and  is  independent  of  any  theory  of  immunity. 
In  fact  we  may  also  state  that  there  is  no  general  agreement,  as  yet, 
in  regard  to  the  nature  of  the  immunity  produced  by  an  attack  of 
the  disease  or  by  vaccination. 

With  this  chnical  fact  as  a  start  we  may  lay  down  certain  require- 
ments which  a  vaccine  must  fulfill  according  to  common  consent. 

1.  It  must  be  safe  to  take  and  to  handle.  We  must  be  able  to 
give  assurance  that  a  vaccine  can  do  no  harm  to  a  person  in  ordinary 
good  health  before  we  can  expect  to  see  it  adopted  generally.     The 
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imaginary  "negative  phase"  has  already  retarded  antityphoid  vac- 
cination, and  any  accidental  infection  with  typhoid  or  with  any  other 
disease  would  undoubtedly  seriously  interfere  with  progress. 

2.  The  final  lest  of  its  value  must  of  course  be  protection  of  man 
against  the  disease.  Xo  amount  of  laboratory  eA'idence  is  worth  as 
much  as  the  actual  absence  of  t3"phoid  among  large  numbers  of  vac- 
cinated individuals  and  its  presence  among  the  unvaccinated  living 
under  the  same  conditions. 

3.  Other  things  being  equal,  relative  ease  of  manufacture  and 
cheapness  are  additional  ads'antages  because  to  be  really  effective 
in  an  epidemic  disease  like  typhoid,  a  vaccine  must  be  available  in 
large  quantities  in  all  parts  of  the  world. 

By  weighing  the  various  vaccines  according  to  these  conditions 
we  can  reach  some  conclusion  concerning  their  relative  practical 
value  at  the  present  time.  This  does  not  of  course  mean  that  the 
most  practical  vaccine  available  at  present  is  the  best  one  possible. 
Some  valuable  evidence  can  also  be  obtained  by  considering  the  results 
obtained  so  far  in  attempts  to  vaccmate  agamst  cholera  and  plague. 
Although  these  diseases,  especially  cholera,  differ  in  nature  from 
typhoid,  there  is  a  striking  similarity  in  the  vaccines  which  have  been 
used  for  protection  and  many  practical  problems  of  vaccination  are 
the  same  in  the  three  diseases. 

'Wlien  Metchnikoff  and  Besredka-  showed  that  chimpanzees  were 
susceptible  to  a  typhoid  fever  which  approximated  the  human  disease 
it  was  generally  hoped  that  some  definite  experimental  evidence  of 
the  value  of  vaccines  could  be  obtained  which  would  be  more  con- 
clusive than  experiments  \vith  lower  animals,  the  demonstration  of 
antibodies  in  man,  or  the  results  of  ambiguous  statistics.  According 
to  these  authors  their  experiments  showed  that  killed  cultures  and 
their  products  were  useless  and  that  Uving  cultures  alone  protected. 
Without  going  into  a  critical  examination  of  these  experiments,  it 
may  be  said  that  they  have  not  settled  the  question  because,  almost 
at  the  same  time,  new  and  conclusive  evidence  of  the  protective 
value  of  killed  cultures  for  man  has  been  produced  in  the  American 
Army,  as  has  been  shown  in  a  preceding  paper  by  Major  Russell.  The 
same  situation  is  met  on  many  aspects  of  the  subject.  On  the  one 
hand  we  have  a  large  amount  of  experimental  evidence  in  regard  to 
the  best  possible  vaccine,  and  on  the  other  hand  we  have  strong 
evidence  as  outlined  in  the  two  preceding  papers,  of  the  actual  value 
of  one  form  of  vaccine  which  has  been  used  on  a  large  scale,  but 
which,  on  several  theoretical  grounds,  might  be  improved.  In  our 
endeavor  to  prove  all  tilings  but  to  hold  fast  that  which  is  good,  we 
must  recognize  that  we  have,  in  whole  killed  cultures,  a  vaccine  of 
demonstrated  value.  According  to  our  experiences  in  the  American 
Army  the  results  at  present  seeni  to  be  as  good  as  could  be  expected; 
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if  these  results  continue,  the  subject  will  be  settled  as  far  as  we  are 
concerned.  If  they  do  not  continue — -and  at  least  two  observers  in 
other  parts  of  the  world,  Castellani  and  Vincent,  have  claimed  that 
whole  killed  cultures  are  less  effective  than  their  own  vaccines — then 
the  question  of  improvement  must  of  course  still  be  open. 

I.    LIVING    VACCINES. 

The  nearest  approach  to  the  natural  disease  lies  of  course  in  the 
use  of  living  cultures.  No  one  has  proposed  the  use  of  unmodified 
living  cultures,  and  it  is  probable  that  the  subcutaneous  injection 
of  such  a  vaccine  would  produce  the  disease  itself.  At  any  rate,  in 
one  of  Metchnikoff  and  Besredka's  experiments  on  chimpanzees  a 
long  fever  was  set  up  by  subcutaneous  injection  of  living  bacilli, 
and  while  no  organisms  were  found  in  one  blood  culture,  the  fever 
curve  very  much  resembled  that  of  the  controls  which  had  a  typhoid 
septicemia. 

Modified  living  vaccines  have  been  proposed  by  Castellani  and  by 
Metchnikoff  and  Bosrcdka.  Castellani  ^  uses  24-hour  broth  cultures, 
heated  to  50°  for  one  hour.  Som?  of  the  bacilli  remain  alive  as  they 
grow  on  agar.  The  bod}?"  reaction  is  more  marked  than  with  dead 
cultures,  but  the  immunity — judged  by  agglutination — is  more 
marked,  and  among  106  persons  vaccinated  with  dead  cultures  3 
cases  of  typhoid  occurred,  while  among  310  vaccinated  with  living 
organisms,  or  once  with  dead  and  once  with  living  organisms,  no 
cases  occurred  in  an  endemic  area  during  an  observation  period 
running  from  months  to  years.  Castellani  concludes  that  the 
>  accine  is  not  dangerous  in  the  way  of  producing  carriers  and  is  more 
effective  in  actual  protection. 

Metchnikoff  and  Besredka  experimsnted  on  chimpanzees  with  a 
living  sensitized  culture  prepared  by  washing  a  24-hour  agar  culture 
with  1  cubic  centimeter  NaCl  solution,  adding  10  drops  of  antityphoid 
serum  and  allowing  contact  for  5  hours,  then  centrifuging  and  taking 
up  the  sediment  in  10  cubic  centimeters  NaCl  solution.  On  injection 
into  guinea  pigs  the  sensitized  culture  is  four  tim-i^s  less  virulent 
than  the  untreated  culture.  This  vaccine  protected  chimpanzees, 
while  Vincent's  killed  cultures  and  autolysates  failed  to  do  so.  Two 
patients  were  inoculated  by  Metchnikoff  and  Besredka,  and  a  larger 
number  of  inoculations  has  recently  been  reported  on  by  Broughton- 
Alcock  ^  as  follows:  The  bacilli  remain  alive  for  over  four  months; 
there  is  no  general  reaction  and  only  an  insignificant  local  reaction; 
the  serum,  after  vaccination,  does  not  deviate  complement  and 
rarely  agglutinates,  but  the  blood  shows  an  increase  in  phagocytic 
power. 

Vincent  has  advocated  an  autolysate  of  living  cultures  which  will 
be  considered  later. 
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Applying  our  requirements  to  the  living  vaccines,  it  appears  safe 
to  take  these  attenuated  vaccines  subcutaneously,  but  there  is  still  a 
question  if  they  are  safe  to  handle  and  whether  they  might  not 
accidentally  infect  persons  by  mouth.  We  know  that  freezing 
does  not  render  the  bacillus  innocuous  by  mouth,  and'  the  same  may 
be  true  of  heating  short  of  the  death  point  and  also  of  sensitization. 
This  point  might  be  possibly  settled  by  experiments  on  chimpanzees. 
Another  objection  is  the  possibility  of  contamination.  This  is  not 
theoretical,  as  it  has  occurred  t^\dce  in  the  history  of  cholera  vaccina- 
tion with  disastrous  effects  upon  the  progress  of  the  movement. 
Contamination  of  a  killed  vaccine  can  be  absolutely  ruled  out  at  the 
time  of  manufacture,  and  enough  antiseptic  can  be  added  without 
damage  to  prevent  future  accidental  contamination.  Living  vac- 
cines can  never  be  made  and  handled  with  this  confidence,  and  this 
circumstance  remains  a  serious  objection  to  the  use  of  such  vaccines 
on  a  large  scale. 

Protection. — No  data  are  as  yet  available  in  regard  to  the  protection 
afforded  in  man  by  the  vaccine  of  Metchnikoff  and  Besredka. 
Castellani's  figures  are  small,  but  as  far  as  they  go  are  favorable  to 
the  living  vaccine.  It  is  a  question,  however,  whether  better  results 
with  the  killed  cultures  might  not  have  been  obtained  by  three 
injections  of  the  vaccine  used  in  the  English  and  American  armies. 
Advocates  of  the  use  of  living  cultures  usually  assume  that  killed 
cultures  have  been  more  or  less  of  a  faUure;  but  this  is  not  the  case, 
at  least,  in  the  American  Army.  Here,  as  was  said  above,  the  results 
have  been  practically  as  good  as  could  be  expected,  and  if  they  con- 
tinue there  can  be  no  question  of  the  use  of  living  cultures  with  their 
possibilities  of  harm.  If,  however,  further  experience  shows  that  the 
protection  afforded  by  the  best  form  of  killed  cultures  is  inferior  to 
that  given  by  living  cultures,  then  the  latter  should  be  given  priority 
for  small  numbers  of  people  who  can  be  treated  under  the  supervision 
of  the  laboratory  which  makes  the  vacciae.  But  for  use  at  a  distance 
and  under  all  sorts  of  conditions  the  danger  of  contamination  would 
stni  be  a  serious  if  not  a  conclusive  objection. 

Ease  of  manufacture. — Castellan!  uses  24-hour  cultures,  and  no 
data  are  given  in  regard  to  the  kpeping  qualities  of  the  vaccine. 
Further  information  on  this  point  is  evidently  necessary.  The 
vaccine  of  Metchnikoff  and  Besredka  apparently  keeps  for  at  least 
four  months.  But  the  technique  is  somewhat  complicated  and 
the  additional  labor  would  only  be  justified  by  the  clear  superiority 
of  results.     These  are  yet  to  be  supplied. 

In  both  cholera  and  plague  vaccination  an  effort  has  been  made 
to  use  attenuated  living  cultures;  in  cholera,  accidental  contamina- 
tion with  tetanus  and  with  plague  organisms  have  done  much  to 
discredit  their  use,  and  in  plague  this  method  is  still  on  trial.     Theo- 
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retically  and  experimentally,  there  seem  to  be  advantages  in  the 
use  of  living  attenuated  cultures,  but  their  practical  and  safe  use 
on  a  large  scale  has  not  yet  been  shown  to  be  possible. 

II.    KILLED    CULTURES. 

The  principles  of  ordinary  vaccine  therapy  are  so  well  known  and 
killed  cultures  of  so  many  organisms  have  been  so  widely  used  that 
we  may  say  at  once  that  vaccines  made  of  killed  cultures  are  safe  to 
use  and  that  they  are  reasonably  easy  to  prepare.  The  protection 
afforded  by  these  vaccines  has  already  been  considered  in  the  pre- 
ceding papers.  The  questions  which  arise  here  are  the  choice  of  the 
strain,  the  culture  media,  the  nature  of  the  agent  used  for  killing  the 
culture,  and  the  number  of  doses. 

The  two  principal  vaccines  used  are,  of  course,  the  Yv'right-Leish- 
mann  48-hour  broth  culture,  killed  at  53°,  and  the  Kolle  and  Pfeiffer 
24-hour  agar  culture,  killed  at  60°.  The  vaccine  used  in  the  American 
Army  is  a  composite  of  those  two  vaccines;  agar  cultures  are  used 
and  are  killed  at  53°  to  54°.  A  detailed  account  of  the  method  of 
preparation  is  given  in  an  appendix  to  this  paper. 

In  regard  to  the  strain  used  the  first  consideration  would  naturally 
be  its  immunizing  power.  As  far  as  can  be  judged  by  the  production 
of  antibodies  and  this  is  only  a  partial  test,  but  the  best  we  have  for 
experimental  purposes,  a  virulent  culture  has  no  advantage  over  an 
avirulent  one.  In  addition,  a  freshly  isolated,  virulent  organism 
seems  to  give  more  severe  local  reactions.  As  a  matter  of  fact  the 
organism  used  in  the  English  and  American  armies  was  selected, 
according  to  Leishmann,^  because  it  gave  an  even  emulsion  when 
grown  on  agar  rather  than  for  any  other  reason,  and  in  the  most 
extensive  use  of  any  vaccine  has  afforded  substantial  protection. 
This  strain  was  isolated  from  the  spleen  of  a  patient  at  Netley 
in  1900  and  is  avirulent — one  whole  agar  culture  given  intra- 
peritoneally  does  not  kill  a  guinea  pig.  The  selection  of  this  strain 
must  be  considered  a  fortunate  one  in  view  of  the  success  of  this 
vaccine  and  the  apparent  unsuitableness  of  several  other  strains. 
On  several  grounds  a  polyvalent  vaccine  would  seem  to  possess 
advantages,  but  most  of  the  favorable  evidence  to  date  has  been 
obtained  with  a  single  strain.  Improvement  may  possibly  come  in 
this  direction,  but  a  monovalent  vaccine  has  been  given  a  thorough 
trial  and  as  was  said  above  the  result  in  the  American  Army  has  so 
far  been  entirely  satisfactory. 

In  regard  to  culture  media  we  feel  that  agar  is  superior  to  broth. 
(1)  Contaminations  are  more  easily  detected;  (2)  the  actual  labor  of 
the  manufacture  is  less;  (3)  no  peptone  or  extraneous  substances  are 
injected. 
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In  regard  to  the  agent  used  for  killing  the  data  is  mostly  experi- 
mental, although  Leishmann  believes  that  some  of  the  bad  results  in 
the  Boer  War  were  due  to  overheating.  At  the  same  time  some 
vaccines  which  have  been  prepared  by  heating  to  over  100°,  in  the 
dry  state,  still  possess  marked  antigenic  properties;  at  all  events, 
the  thermal  death  point  of  the  typhoid  bacillus  is  53°  to  55°  for  one 
hour  and  it  seems  unnecessary  to  go  over  this  degree  of  heat.  In 
regard  to  killing  by  chemicals,  experiments  on  animals  by  Russell " 
have  failed  to  show  that  phenol,  formalin,  etc.,  arc  superior  to  heat. 

Dosage. — The  number  of  injections  seems  to  have  depended  largely 
on  the  practical  question  of  how  many  people  would  take.  The  old 
idea  was  that  people  would  submit  to  only  one  application  as  in  case 
of  smallpox  vaccine,  but  now  that  the  value  of  several  injections  is 
realized  no  serious  objection  is  raised  to  carrying  out  the  doctor's 
advise  and  at  least  three  injections  are  entirely  feasible.  It  seems  to 
be  true  that  immunity  depends  on  the  number  of  injections  and  that 
three  injections  are  certainly  more  effective  than  two. 

On  considering  the  results  of  attempts  at  vaccination  against 
plague  we  find,  in  the  Report  of  International  Plague  Conference  held 
at  Mukden,  1912,^  the  following  statements:  "It  is  the  opinion  of 
the  majority  of  the  conference  that  killed  cultures  represent  at  the 
present  time  the  simplest,  safest,  and  best  method  of  vaccination 
against  plague." 

A  great  deal  of  experimental  work  has  been  done  on  other  forms  of 
vaccines  made  of  killed  cultures — such  as  sensitized  dead  cultures, 
dried  and  powdered  cultures,  etc.,  but,  on  account  of  the  lack  of 
practical  use,  these  vaccines  will  not  be  considered  in  this  paper. 

III.    BACILLARY    FRxiCTIONS. 

Various  fractions  of  the  bacillus  have  been  proposed,  and  as  our 
knowledge  increases  it  is  not  at  all  unlikely  that  practical  progress 
may  be  made  in  this  direction.  Just  as  diphtheria  antitoxin  is  now 
purified  from  indifferent  parts  of  the  serum,  so  we  may  come  even- 
tually to  use  only  the  immunizing  fraction  of  the  bacillus.  A  large 
number  of  modifications  come  under  this  heading,  but  with  the 
exception  of  Vincent's  autolysate,  none  have  been  given  much  prac- 
tical trial. 

Vincent  ^  has  reported  favorable  results  from  an  autolysate  made 
of  a  mixture  of  living,  recently  isolated  strains.  It  is  difficult  to  sec 
what  especial  \nrtuc  there  is  in  the  use  of  living  cultures,  as  an 
organism  must  die  before  it  autolyzcs  and  the  typhoid  bacillus  has 
no  soluble  toxin,  but  the  practical  use  of  such  a  vaccine  commands 
attention.  Vincent,  working  with  guinea  pigs,  given  three  vaccina- 
tions and  ihr-n  given  a  virulent  culture  intraperitoneally  and  several 
cubic  centimeters  of  a  10  per  cent  NaCl  solution  subcutaneously, 
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found  that  living  cultures  and  killed  cultures  protected  and  that  an 
autolysate  of  living  cultures  was  also  effective.  His  vaccine  is  made 
as  follows:  Several  strains  isolated  from  the  neighborhood  in  which 
the  vaccine  is  to  be  used  are  grown  on  agar  24  to  48  hours ;  the  growth 
is  taken  up  in  salt  solution  and  kept  at  37°  for  2  to  4  days;  after 
centrifugation,  the  supernatant  fluid  is  sterilized  by  being  shaken 
with  ether  which  is  then  allowed  to  evaporate.  Three  or  four  injec- 
tions are  given.     Vincent  reports  the  following  results  from  Algeria: 


Not  vaccinated 

Vaccine  of  Wright 

Vaccine  bacillary  polyvalent. 
Autolysate  polyvalent 


2,632 

129 

81 

73 


171  cases,  64  per  1,000. 
1  case,  7  per  1,000. 
0  case,  0  per  1,000. 
0  case,  0  per  1,000. 


The  Wright  vaccine  was  made  with  strain  R  supplied  by  Colonel 
Leishmann.  The  comparison  with  a  vaccine  made  of  strain  R  is  to 
be  commended,  as  this  is  the  best  standard  for  vaccines  made  from 
killed  cultures.  The  figures,  however,  are  entirely  too  small  for  com- 
parative purposes  and  are  simply  suggestive  of  possibilities  which  for 
the  present  remain  as  possibilities. 

Among  the  many  fractions  proposed,  Vaughn's  "residue"  may  be 
especiall}^  mentioned  as  it  specifically  raises  the  question  of  the 
difference  between  the  toxic  and  immunizing  parts  of  the  bacillus. 
In  Vaughn's  '  procedure,  massive  growths  are  treated  with  2  per 
cent  NaOH  in  absolute  alcohol  at  78°,  and  the  insoluble  residue  is 
evaporated  and  used  as  a  powder.  According  to  Vaughn,  this  residue, 
which  represents  about  two-thirds  of  the  body  of  the  bacilli,  is  the 
immunizing  fraction;  it  is  nontoxic  and  keeps  indefinitely. 

On  the  other  hand,  Pfeiffer  and  Bessau  ^°  have  recently  published 
a  paper  on  "The  supposed  separation  of  the  toxic  and  immunizing 
fractions  of  the  typhoid  bacillus,"  in  which  they  state  that  the  toxic 
and  immunizing  fractions  are  identical  and  that  any  vaccine  based 
on  their  supposed  separation  is  wrong  in  principle.  According  to 
these  authors  the  toxic  and  immunizing  parts  of  the  bacillus  pass  into 
solution  by  simply  heating  at  58°  for  one  hour  and  the  remaining 
bodies  have  no  immunizing  power.  If  this  is  true  it  is  evidently 
unnecessary  to  inject  the  whole  or  two-thirds  of  the  bacillus.  But 
evidence  from  animal  and  test  tube  experinaents  is  evidently  not 
sufficient  to  settle  these  points  and  practical  work  in  these  directions 
is  greatly  to  be  desired.  This  is  increasingly  difficult  to  obtain,  how- 
ever, in  the  face  of  the  excellent  results  obtained  from  whole  killed 
cultures. 

PERSONAL   OBSERVATIONS. 

In  order  to  obtain  some  additional  information  on  disputed  points 
I  have  carried  out  several  preliminary  experiments.     First  the  ques- 
tion of  recently  isolated  strains  was  considered.     Five  strains  isolated 
within  four  months  were  compared  with  the  Kolle-Pfeiffer  and  Leish- 
66692— VOL  5,  pt  2—13 32 
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mann  strains  in  the  production  of  agglutinins.  Rabbits  were  given 
0.5  cubic  centimeter  subcutaneously  and  two  dozes  of  1  cubic 
centimeter  intravenously  at  10-day  intervals  and  their  sera  were 
tested  10  days  after  the  last  injection,  with  the  following  results: 

Table  1. 


1-2,000. 

4,000. 

8,000. 

16,000. 

32,000. 

64,000. 

11.  From  feces 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

H — 
+  - 

+ 

+ 
+ 
+ 

+  - 

+ 
+ 

+ 

|l    I    1    1    1    1 

12.  From  feces 

13.  From  blood 

14.  From  feces 

15.  From  blood 



"  151 "  KoUe-Pfeiffer 

R  (Leishmann) 

None  of  these  strains  agglutinated  with  its  own  serum  as  well- as 
strain  R.  Further  tests  also  showed  that  R  agglutinated  better  than 
any  of  these  strains  with  their  own  sera  except  in  the  case  of  15.  It 
is  recognized  that  agglutinins  are  not  generally  regarded  as  important 
defensive  antibodies  because,  in  some  instances,  agglutinins  have  not 
run  parallel  with  bactericidins.  But  the  fact  remains  that  strain  R, 
which  has  produced  the  most  solid  immunity  against  typhoid  in  actual 
case  rates,  has  a  very  high  agglutinogen  content.  Each  lot  of  our 
vaccine  is  tested  for  agglutinogen  on  rabbits  and,  after  two  injections, 
the  average  agglutination  of  the  last  20  lots  was  1-18,000. 

In  a  second  experiment,  similar  tests  were  made  on  various  filtrates 
prepared  without  heat. 

Table  2. 


1 

2 

3 

5 

6 

Control 


1-2,000. 

4,000. 

8,000. 

16,000. 

32,000. 

4- 

+ 

— 

— 

— 

+ 

+ 

+ 

+ 

— 

+ 

+ 

+  - 

— 

— 

+ 

+ 

+  - 

— 

— 

+ 

+ 

+ 

+ 

+ 

64,000. 


(1)  Vaccine  made  as  usual  but  without  heating;  24  hours  at  37°;  tricresol  added;  shaken  24  hours* 
filtered  through  Berkfeld  candle  "  W."    Agg.  +,  1-200;  +,  I-IOO;  -,  1-800. 

(2)  Same  as  (1)  but  kept  at  20°  for  3  days. 

(3)  Same  as  (1)  but  kept  at  40°  for  4  days. 
(5)  Same  as  (1)  but  kept  at  37°  for  1  week. 

f6)  Same  as  (5)  but  tricresol  added  before  autolysis. 
Control,  same  vaccine  made  In  ustial  way. 

These  results  show  that  a  considerable  amount  of  agglutinogen 
goes  into  solution  under  various  conditions,  but  they  also  show  that 
this  amount  is  far  below  the  maximum  seen  in  the  control.  No 
difference  was  found  between  the  autolysates  of  living  and  dead 
organisms  (5  and  6). 

In  a  third  experiment,  filtrates  were  tested  after  killing  by  heat. 
Our  vaccine  is  now  killed  at  53°-54°  for  one  hour,  and  the  filtrate  of 
the  regular  vaccine  was  first  used.     In  rabbits  this  filtrate  produced 
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a  serum  agglutinating  to  1-12,000,  but  in  man  the  results  were 
much  less  satisfactory.  Twelve  students  were  given  the  filtrate  in 
usual  doses  of  0.5  and  1  cubic  centimeter  at  weekly  intervals,  and 
their  sera  were  tested  one  week  after  the  last  dose.  The  highest 
agglutinations  in  each  case  are  given  below  and,  for  comparison, 
the  highest  agglutinations  produced  in  12  students  with  the  regular 
vaccine  are  also  given. 

Table  3. 


Filtrate. 


Whole 
vaccine. 


1-100 
100 
100 
100 
200 
200 
400 
400 
800 

1,600 


1-2,660 
6,120 
10,240 
10,240 
16,000 
16,000 
16,000 
16,000 
16,000 
16,000 
16,000 
20,480 


It  is  seen  that,  as  far  as  agglutinins  are  concerned,  this  filtrate  does 
not  promise  much. 

The  first  set  of  students  were  then  given  two  doses  of  the  regular 
vaccine,  and  the  local  and  general  reactions  of  the  filtrate  and  whole 
vaccine  were  compared.  The  local  reactions  were  nearly  the  same, 
but  the  constitutional  reactions  were  somewhat  more  marked  with 
the  whole  killed  culture,  as  may  be  seen  in  the  following  table: 

Table  4. 


Filtrate 
(42  injections). 

Whole  vaccine 
(26  injections). 

Reaction  in  arm 

Per  cent. 
71 
11 
26 

Per  cent. 

73 

Fever 

18 

Headache,  etc 

30 

This  evidence,  as  far  as  it  goes,  seems  to  support  the  contention  of 
Pfeiffer  and  Bessau  that  the  toxic  part  of  the  bacillus  tends  to  pass 
into  solution  on  heating,  but  whether  it  all  passes  into  solution  and 
whether  the  toxic  portion  is  entirely  identical  with  the  immunizing 
portion  is  not  so  clear. 

Some  light  is  thrown  on  these  questions  by  the  fatal  dose  for  rabbits 
of  the  whole  vaccine  and  of  various  fractions,  as  is  shown  in  the 
following  table.  The  amounts  given  are  in  cubic  centimeters  per 
kilo,  intravenously. 
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Table    5. 


Whole  vaccine. 


Filtrate. 


Supernatant  fluid. 


Centrifugate. 


No.  109,  killed  at 
53°-54°,  1  hour. 


No.   58,   killed   at 
58°,  1  hour. 


2  cubic  centimeters, 
negative. 

3  cubic  centimeters, 

very  sick,  killed, 
48  hours. 


2  cubic  centimeters, 

negative. 

3  cubic  centimeters, 

dead,  24  hours. 


3  cubic  centimeters, 
dead,  24  hours. 

4  cubic  centimeters, 
very  sick,  killed, 
48  hours. 


4  cubic  centimeters, 

sick,  recovered. 

5  cubic  centimeters, 

sick,  recovered. 


4  cubic  centimeters, 
sick,  recovered. 


5  cubic  centimeters, 
negative. 


3  cubic  centimeters, 

very  sick,  killed, 
72  hours. 

4  cubic  centimeters, 

dead,  24  hours. 


6  cubic  centimeters, 
sick,  recovered. 


3  cubic  centimeters 
negative. 


4  cubic  centimeters, 
negative. 

5  cubic  centimeters, 
sick,  recovered. 

5  cubic  centimeters, 
dead,  24  hours. 

6  cubic  centimeters, 
sick,  recovered. 


It  will  be  seen  that  after  3  cubic  centimeters  per  kilo  of  the  regular 
vaccine  the  animal  was  so  sick  that  it  was  killed  after  48  hours.  A 
number  of  other  experiments  with  various  doses  and  different  lots  of 
vaccine  have  shown  that  the  fatal  dose  lies  between  2  to  4  cubic  cen- 
timeters per  kilo,  depending  on  the  resistance  of  the  animal.  The 
supernatant  fluid  after  centrifugation  produces  practically  the  same 
results  as  the  whole  vaccine.  This  fluid,  however,  is  not  perfectly  clear 
even  after  12  hours  centrifugation  at  high  speed,  and  contains  disin- 
tegrated bodies  of  the  bacilli.  This  is  fluid  used  by  Pf  eiffer  and  Bessau. 
The  clear  filtrate  has  considerably  less  toxic  power  in  both  instances. 
The  centrifugate  is  also  less  toxic,  but  has  not  lost  all  its  toxicity,  as 
it  killed  in  one  instance,  in  a  dose  of  5  cubic  centimeters  per  kilo. 
On  washing  the  centrifugate  with  salt  solution  and  centrifuging  again 
the  supernatant  fluid  becomes  perfectly  clear,  thus  differing  from  the 
first  centrifugation.  The  centrifugate  produced  agglutinins  up  to 
1  to  6,400.  Assuming  that  agglutinins  have  something  to  do  with 
immunity,  we  are  not  prepared  to  admit  that  any  fraction  is  as 
valuable  as  the  whole  vaccine. 

Summarizing  these  findings,  we  find  that,  as  far  as  the  evidence 
goes,  and  it  is  admittedly  iacomplete  there  is  no  clear  indication  for 
the  use  of  freshly  isolated  cultures  or  of  filtrates  or  other  fractions  of 
the  vacciQe  which  were  used. 


conclusion. 

In  conclusion,  we  see  that  only  three  vaccines  come  into  con- 
sideration from  the  point  of  view  of  the  results  of  practical  use  at  the 
present  time — attenuated  living  cultures,  killed  cultures,  and  autoly- 
sates— and  the  great  bulk  of  favorable  evidence  comes  from  the  use 
of  killed  cultures.     Apparently  insuperable  objections  seem  to  exist 
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against  the  use  of  a  living  vaccine  on  a  large  scale,  and  the  only 
possible  direction  of  improvement  seems  to  lie  in  the  way  of  bacillary 
fractions.  A  great  deal  of  practical  evidence  will  be  necessary  before 
it  can  be  decided  whether  filtrates,  or  other  fractions,  offer  any  real 
advantages. 
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'Vaughn.     Am.  Jour.  Med.  Sc,  1908,  330;  Vaughn  &  Wheeler,  N.  Y.  Med.  Jour.. 
1907,  1170. 
"  Pfeiffer  u.  Beasau.     Cent.  f.  Bak.  1912  Orig.  64,  1,  172. 


Directions  for  Making  Typhoid  Prophylactic. 


Army  Medical  School, 
Washington,  D.  C,  January  1,  1912. 


1.  Plate  Rawling's  culture  on  at  least  two  sets  of  plates;  incubate  48  hours. 

2.  Examine  colonies  with  low  power  of  microscope  and  mark  10  which  have  typical 
morphology  and  are  large  and  well  separated. 

S.  From  each  colony  make  a  transfer  to  two  tubes,  (1)  a  massive  agar  slant,  (2)  a  stab 
and  slant  of  double  sugar.     Keep  corresponding  tubes  together;  incubate  24  hours. 

4.  Examine  growth  and  make  microscopic  agglutinations,  1-200,  from  each  typical 
double  sugar  tube. 

5.  Select  agar  slants  which  correspond  to  the  double  sugar  cultures  giving  positive 
agglutinations.  Add  3  to  4  cubic  centimeters  of  bouillon  to  each  slant;  scrape  off 
growth  and  collect  the  emulsion  in  two  large  test  tubes.  Let  these  stand  at  room 
temperature  over  night. 

6.  From  each  tube  make  a  Gram  stain  of  a  heavy  smear.  Gram  positive,  spore- 
bearing  organisms  have  been  found  a  few  times. 

Media  and  salt  solution. 

1.  Make  8  to  10  liters  3  per  cent  agar,  slightly  alkaline  to  litmus  or  +1-0,  to  phenol - 
phthalein. 

2.  Sterilize  80  to  100  Kolle  flasks  with  dry  heat,  plug  with  absorbent  cotton,  and 
reheat  to  set  plugs. 

3.  Put  80  to  100  cubic  centimeters  of  agar  in  each  flask,  make  basket  of  tubes  for 
massive  slants  and  sterilize  flasks  and  tubes  in  autoclave  at  15  pounds  for  1  hour. 

4.  Let  agar  harden  overnight  with  flasks  flat.  Invert  flasks  and  place  them  la 
incubator  on  slight  slant  for  24  to  48  hours  at  37.5°.  Open  incubator  for  24  to  48 
hours. 
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5.  Make  30  liters  0.85  per  cent  NaCl,  autoclave  on  two  daya,  at  15  pounds,  IJ  hours. 
Plate  several  cubic  centimeters  from  6  to  10  flasks.     Incubate  plates  24  to  48  hours. 

6.  Make  6  absorbent  cotton  swabs  on  wire  rods;  put  in  test  tubes  and  sterilize  in 
autoclave. 

VACCINE. 

1.  Examine  each  flask  for  sterility,  flame  plug  and  remove  plug  and  flame  mouth 
of  flask;  infected  flasks  are  found  very  rarely. 

2.  Inoculate  each  flask  twice  with  well-charged  swab  from  a  tube  of  emulsion, 
avoiding  water  of  condensation.  Invert  on  slant  and  incubate  24  hours.  Make  plate 
cultures  from  emulsion  which  is  left.     Contaminations  of  this  emulsion  are  rare. 

3.  Examine  each  flask  with  great  care  and  discard  any  flasks  which  have  growths 
not  typical  of  a  typhoid  culture  or  show  Gram  positive  organisms  on  staining.  This  is 
the  most  important  step  in  the  procedure  because  if  any  spore-bearing  organisms  are 
passed  over  and  get  into  the  vaccine  they  will  not  be  killed  by  subsequent  measures 
and  the  vaccine  will  not  be  sterile;  hence  the  inoculation  room  must  be  kept  free 
from  dust  and  disturbance  during  inoculation. 

4.  Examine  plates  of  salt  solution.  These  are  rarely  found  infected.  Add  30  to  50 
cubic  centimeters  salt  solution  to  each  flask;  place  on  slight  slant  so  that  salt  solution 
will  moisten  growth  for  few  minutes;  scrape  off  growth  and  collect  in  large  flasks;  total 
quantity  is  usually  about  4  liters. 

5.  Mix  collections  and  take  sample  for  counting.  The  counts  usually  approximat 
5,000,000,000  per  cubic  centimeter. 

6.  Pour  emulsion  into  four  1-liter  flasks,  put  tinfoil  on  plug,  and  weight  with  lead 
and  put  in  two  baskets.  One  basket  should  contain  control  flask  with  salt  solution 
and  thermometer.     The  water  should  cover  the  body  of  the  flasks  by  1  to  2  inches. 

7.  Kill  emulsion  at  53  to  54°  for  one  hour  in  well-mixed  water  bath. 

8.  Measure  emulsion.    Take  sample  for  culture. 

9.  Add  tricresol  to  diluting  fluid,  about  3  cubic  centimeters  to  a  liter,  so  that  the 
final  amount  will  be  0.25  per  cent.  Dilute  vaccine  according  to  count  in  large  sterile 
bottles.  The  tricresol  should  be  entirely  in  solution  before  adding  to  vaccine.  With  a 
good  growth  and  with  addition  of  about  50  cubic  centimeters  NaCl  to  a  flask  the  count 
should  be  nearly  even  and  give  about  250  cubic  centimeters  vaccine  per  flask  or  about 
20  liters  for  80  flasks. 

10.  After  2  to  24  hours  take  sample  for  culture. 

Tests. 

1.  Plate  2  large  loopfuls  of  emulsion  left  from  inoculation  on  2  sets  of  plates.  Con- 
taminations are  rarely  found. 

2.  Plate  1  cubic  centimeter  killed  vaccine  in  each  of  3  plates.  These  plates  should 
show  some  colonies  of  typhoid,  but  no  others. 

3.  Plate  2  cubic  centimeters  cresolized  vaccine  in  each  of  3  plates  and  2  anaerobic 
tubes.  These  plates  and  tubes  should  be  sterile.  If  not,  the  vaccine  must  be  discarded. 
The  most  frequent  cause  of  rejection  of  vaccines  (10  per  cent)  is  the  presence  of  a  few 
spore-bearing  air  organisms  in  these  plates. 

4.  Inoculate  animals  if  above  tests  are  satisfactory:  Guinea  pig,  1.5  intraperi- 
toneally;  white  mouse,  0.5  subcutaneously;  rabbit,  0.5  subcutaneously;  after  10  days, 
1  c.  c.  intravenously,  test  agglutination;  after  10  days,  1  c.  c.  intravenously,  test 
agglutination. 

Final  agglutination  should  run  to  1  to  10,000  dilution.  Guinea  piga  and  rabbits  some- 
times die  of  intercurrent  disease  and  must  be  reinoculated.  The  mouse  is  used  to 
test  the  effect  of  the  anti-septic,  as  a  mouse  will  die  if  antiseptic  is  over  0.5  per  cent. 
The  mouse  with  the  guinea  pig  is  also  used  as  a  test  for  tetanus.  The  rabbit  is  used  as  a 
test  for  agglutinating  purposes.  One  vaccine  has  been  discarded  as  it  did  not  produce 
good  agglutination.    No  vaccine  has  been  discarded  for  toxicity  or  tetanus  or  other 
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causes  as  a  result  of  animal  inoculation.  If  the  animals  are  in  good  condition  at  the 
end  of  a  week  the  vaccine  is  released  for  bottling.  Good  agglutinations  are  so  constant 
that  the  vaccine  is  not  held  for  these  results. 

If  the  vaccine  is  started  on  Monday  it  can  be  finished  on  Saturday  and  20  to  25 
liters  can  be  easily  made  a  week;  if  necessary,  two  batches  a  week  can  be  made. 

After  bottling,  several  cubic  centimeters  from  several  different  ampules  are  tested 
anaerobically  and  aerobically.  If  these  tests  are  sterile  the  ampules  may  be  issued. 
The  vaccine  is  not  to  be  used  after  four  months  from  time  of  manufacture. 

Example  of  records. 

[Number,  108;  date  made,  July  26, 1912;  amount,  18,000 cubic  centimeters;  time  limit.  Dec.  1, 1912;  released, 

Aug.  3,  1912.) 


'Culture. 


I.  Date  culture  plated  out;  date  transfers  made. 


2.  Date  tests  satisfactory. 

3.  Date  emulsion  made. . 


4.  Date  emulsion  pure  by  Gram's  stain. 

5.  Date  emulsion  pure  by  plating 


AGAE  AND  SALT  SOLUTION. 


1.  Date  agar  made,  number  of  flasks 

2.  Date  agar  sterile,  days  incubation . . . 

3.  Date  result  of  culture  of  salt  solution . 


1.  Date  inoculation,  number  of  flasks 

2.  Date  vaccine  made,  number  of  flasks. 


3.  Count  is 

J.  Killed  at — for 

5.  Quantity  of  emulsion. 


6.  Quantity  of  salt  solution  added 

7    Quantity  of  vaccine 

8.  Number  of  bottles 

TESTS. 

1.  Result  of  culture  of  killed  vaccine 


2.  Result  of  culture  of  cresolozed  vaccine . 

Aerobic 

Anaerobic 

3.  Result  of  culture  of  bottled  vaccine . . . 

A  erobic 

Anaerobic 


July  21. 

July  24. 
do.. 

July  25. 
July  26. 


July  21. 
July  25. 
July  26. 


July  25. 
July  26. 


/500  cells 

1450  bacteria. 

53°-54° 

4,000  cubic 
centimeters. 
14,000  cubic 
centimeters. 
18,000  cubic 
centimeters. 
3 


50-100  colo- 
nies of  ty- 
phoid per 
cubic  cen- 
timeter. 

Sterile 

{12cubic  cen- 
timeters, 
H.J.N. 

Sterile 

(30  cubic  cen- 
<  timeters, 
I    Davis. 


July  23;  10 
colonies. 

9  tubes;  1  did 

not  aggluti- 
nate. 

Yes. 

Yes. 


104. 

4. 

Sterile. 


102;2broken. 

92;  10  reject- 
ed, cracked; 
8  examined 
by  Gram; 
all  pure. 


1  hour. 


July  27. 

July  27-28. 
Aug.  8. 


Date. 

Quantity. 

Result. 

4.  Animal    inoculation   and 
results: 
Guinea  pig 

July   27,1912 
....do 

1.5  cubic  centimeters  intra- 

peritoneally. 
0.5  cubic  centimeters  subcu- 

taneously. 
do 

Aug.  3;  well. 

Mouse 

Do. 

Rabbit 

do 

Do. 

Aug.     7, 1912 
Aug.  18,1912 

1  cubic  centimeter  intraven- 
ously. 
do 

Agglutination,  1-10,000. 
Agglutination,  1-20,000. 

VERBREITTTNG  DER  tJBERTRAGBAREN  KRANKHEITEN  IN  DEN 
EUROPAISCHEN  HEEREN  TJND  NEUERE  FORTSCHRITTE  IN  DER 
BEKAMPFUNG  DIESER  KRANKHEITEN. 

Oberstabsarzt  Prof,  von  Vagedes,  Danzig,  Germany. 

Demonstration  von  Lichtbildern,  statistische  Angaben  nach  dem 
Durchschnitt  der  fiinf  letzten  Bericlitjahre.  Ausfiihrliche  Mitteilung 
wird  anderwcitis  veroffentlicht. 


TYPHTJSENTSTEHUNG   UND    TYPHUSVERHtJTUNG. 

Stabsarzt  Dr.  W.  Fornet,  Kaiser  Wilhelms  Akademie,  Berlin,  Germany. 

Bei  der  organisierten  Typhusbekampfung  im  Siidwesten  Deiitsch- 
lands  hatte  ich  Gelegenheit  iiber  11,000  Typhus-  und  Paratyphiisfalle 
zu  bearbeiten.  Die  hierbei  gewonnenen  Erfalirungen  sollen  in  der 
demnachst  zu  veroffentlichenden  Typhusdenkschrift  des  Kaiserlichen 
Gesundheitsamts  ausfiihrlich  besprochen  werden.  Es  sei  mir  ge- 
stattet,  an  dieser  Stelle  niir  einige  besonders  bemerkenswerte  Beob- 
achtungen  daraus  hervorzuheben. 

In  der  Zeit  von  1904  bis  Ende  1909  sank  die  Typhusmorbiditat 
von  11.3  auf  4.88  pro  10,000  Einwohner,  die  Abnahme  betrug  also 
58  Prozent.  In  anderen  Gegenden  Deutschlands  wiirde  zwar  aiich 
eine  Abnahme  der  Typhusfrequenz  beobachtet,  jedoch  erreichte  sie 
nirgends  einen  so  hohen  Grad  wie  im  Gebiet  der  organisierten  Typhus- 
bekampfung. 

Die  schon  langst  bekannte  Vorliebe  des  Typhus  fiir  Industrie- 
gegenden  kam  im  Siidwesten  Deutschlands  darin  zum  Ausdruck,  dass 
55  Prozent  aller  Typhusfalle  bei  in  der  Industrie  beschaftigten 
Personen  und  nur  20  Prozent  bei  in  der  Landwirtschaft  tatigen 
Personen  auftraten,  dass  ferner  industrielle  Kreise,  wie  Saargemiind 
und  Diedenhofen  eine  Morbiditat  von  18.3  und  15.8  aufwiesen, 
wahrend  in  landlichen  Kreisen,  wie  Erstein  und  Chateau-Salins  von 
je  10,000  Einwohnern  nur  3  bz.  4  erkrankten.  Diesen  Verhaltnissen 
entspricht  auch  die  interessante  Tatsache,  dass  m  industriellen 
Kreisen  65-67  Prozent,  in  landlichen  Kreisen  aber  nur  2  2-25  Prozent 
aller  vorhandener  Ortschaften  von  Typhus  heimgesucht  wurden. 
Mit  dem  Sinken  der  Typhusmorbiditat  ist  auch  die  Zahl  der  Typhus- 
ortschaften  wahrend  der  genannten  Jahre  entsprechend  zuriick- 
gegangen,  namlich  um  54  Prozent.  Das  ebenfalls  schon  bekannte 
Haften  des  Typhus  an  dem  einmal  befallenen  Ort  zeigte  sich  an 
unserem  Material  u.  a.  darin,  dass  alljahrlich  nur  eine  verschwindend 
kleine  Zahl  von  solchen  Ortschaften  neu  mit  Typhus  heimgesucht 
wurde,  die  bis  dahin  von  Typhus  frei  gcwesen  waren.  Auf  diese 
Bodenstandigkeit  des  Typhus  ist  ferner  die  Tatsache  zuriickzufiihren, 
dass  trotz  der  starken  Durchssuchung  der  Gegend  doch  57  Prozent 
810 
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aller  Ortschaften  in  den  genannten  Jahren  von  Typhus  freigeblieben 
sind.  Nach  den  bisherigen  langjahrigen  Erfahrungen  werden  sie  es 
mit  wenigen  Ausnahmen  auch  fernerliin  bleiben. 

Eine  wirksame  Typhusbekampfung  wird  also  ihre  Aufmerksamkeit 
zunachst  auf  diese  Typhusorte  richten  und  die  anderen  Ortschaften 
vorlaufig  vernachlassigen  miissen,  in  denen  der  Typhus  nicht,  wie 
in  den  Typhusorten  gesetzmassig  entsteht,  sondern  nur  durch  Zufall 
hineingetragen  wird. 

Man  muss  vor  allem  den  Ursprung  dieser  endogenen  Typhusfalle 
auf  zudecken  suchen,  stosst  aber  dabei  sofort  auf  die  grosse  und  bisher 
nicht  geniigend  beriicksichtigte  Schwierigkeit,  dass  iiberhaupt  nur  bei 
hochstens  der  Halfte  aller  Typhuserkrankungen  die  Ansteckungs- 
quelle  mit  einiger  WahrscheinHchkeit  festzustellen  ist.  Dies  trifft 
nicht  nur  fiir  die  Typhusbekampfung  im  Siidwesten  Deutsch- 
lands,  sondern  auch  fiir  die  in  Washington  zu,  wie  aus  den  muster- 
haften  Berichten  von  Anderson,  Rosenau,  Lumbsten  und  Kastle 
hervorgeht.  In  anderen  Gegenden,  ohne  organisierte  Typhusbe- 
kampfung bleibt  sogar  der  Ursprung  von  drei  viertel  aller  Typhus- 
erkrankungen dauernd  im  Dunkel. 

Auf  diese  unaufklarten  Falle  werden  wir  gleich  noch  naher  einzu- 
gehen  haben,  zunachst  sei  aber  die  Tatsache  mitgeteilt,  dass  von 
den  962  Fallen  des  Jahres  1909  57  Prozent  einigermassen  atiologisch 
aufgeklart  werden  konnten,  und  dass  von  diesen  wiederum  nur  13 
Prozent  durch  Wasser,  7  Prozent  durch  Milch,  3  Prozent  durch  andere 
Nahrungsmittel,  5  Prozent  durch  Einschleppung,  aber  67  Prozent 
durch  andere  Typhuskranke  oder  Bazillentrager  hervorgerufen 
waren.  Wir  bezeichnen  diese  Falle  als  Kontaktfalle  und  wollen 
damit  nur  die  tiberaus  wichtige  Tatsache  hervorheben,  dass  der 
Ursprung  dieser  Krankheitsfalle  in  dem  Umgang  mit  anderen, 
typhusbazillenausscheidenden  Menschen  zu  suchen  ist.  Wie  im  ein- 
zelnen  diese  Uebertragung  von  Mensch  zu  Mensch  vor  sich  gegangen 
ist,  ob  unmittelbar  von  Hand  zu  Hand  oder  durch  die  Vermitt- 
lung  irgendwelcher  Gegenstande,  ist  unwesentlich.  Kehren  wir 
jetzt  zu  den  unauf geklarten  Fallen  zur tick;  istes  nicht  von  vornherein 
am  wahrscheinlichsten,  dass  auch  bei  ihnen  die  allermeisten  Erkran- 
kungen  vom  typhusbazillenausscheidenden  Menschen  ausgehen? 
Von  Nahrungsmitteln  und  Gebrauchsgegenstanden  kamen  ja  nur 
solche  in  Betracht,  die  der  grossen  Masse  zur  Verfugung  stehen  und 
diese  wiirden  bei  der  lebhaften  dauernd  auf  sie  gerichteten  Auf- 
merksamkeit in  einem  Typhusbekampfungsgebiet  sehr  bald  als 
Typhus verbreiter  erkannt  werden.  Von  den  typhusbazillen-ausschei- 
denden  Menschen  aber  kennen  wir  im  Bekampfungsgebiet  die 
allermeisten,  es  bleiben  also  als  wahrscheinlichste  Ursache  fiir  die 
grosse  Mehrzahl  der  unaufgeklarten  Typhusfalle  nur  die  Bazillen- 
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trager,  oder  wie  wir  sie  allgemeiner  genannt  haben,  die  Typhuswirte 
iibrig.  Der  Beweis  ftir  diese  Behauptung  wurde  ebenfalls  durch 
die  organisierte  Typbusbekampfung  im  Siidwesten  Deutschlands 
erbracht. 

Ein  kleiner  Ort  des  Regierungsbezirks  Trier  wurde  alljahrlicb  von 
T3'phus  beimgesucht  und  ebensowenig  wie  bei  anderen  Endemien 
wollte  es  bier  gelingen,  den  Ursprung  der  meisten  Erkrankungen 
aufzudecken  und  dadurch  zu  einer  wirksamen  Bekampfung  zu 
gelangen.  Schliesslicb  ^vurden  auf  bebordliche  Anregimg  samtliche 
Bewohner  des  Ortes  bakteriologisch  untersucht,  wobei  fiinf  Typhus- 
wirte aufgefunden  ^vurden.  Bei  nacbtraglichem  Studium  samtli- 
cber  friiher  bekannt  gewordener  Erkrankungen  ergab  sicb  nun  die 
bemerkenswerte  Tatsache,  dass  alle  an  Typhus  erkrankte  Personen 
in  mehr  oder  minder  engem  Verkehr  mit  diesen  bis  dahin  unbe- 
kannten  Bazillentragern  gestanden  batten.  Die  GefahrHchkeit  der 
Typhusbazillentrager  kann  also  gar  nicht  gross  genug  eingeschatzt 
werden.  Es  ware  aber  falsch,  wenn  man  sich  durch  die  Erkenntnis 
dieser  Tatsache  zu  einer  Bazillentragerfurcht,  zu  einer  Aechtung 
dieser  Personen  verleiten  hesse;  es  ist  das  grosse  Verdienst  meines 
leider  zu  friih  verstorbenen  Lehrers  Forster,  durch  mssenschaftUche 
und  praktische  Beobachtungen  bewiesen  zu  haben,  dass  diese  Bazil- 
lentrager  fiir  ihre  Umgebung  nur  gefahrhch  werden,  solange  sie  unsau- 
ber  sind  und  unter  unhygienischen  Verhaltnissen  leben.  Beseitigung 
dieser  hygienischen  Umstande,  Erziehung  zur  einfachsten  Sauberkeit, 
wie  Waschen  der  Hande  nach  jeder  Entleerung  und  von  jeder  Be- 
schaftigung  mit  Nahrungsmitteln  geniigt,  von  wenigen  ungluckUchen 
Zufallen  abgesehen,  immer,  die  Umgebung  der  Bazillentrager  vor  An- 
steckung  zu  bewahren.  Da  wir  aber  nur  einen  kleinen  Bruchteil  der 
vorhanden  Bazillentrager  kennen  und  da  es  auch  in  Jahrzehnten  kaum 
gelingen  wird,  die  grosse  Masse  zu  der  uns  schon  zur  Gewohnheit  gewor- 
denen  erforderlichen  Sauberkeit  zu  erziehen,  miissen  wir  noch  auf  an- 
dere  ^littel  sinnen,  wie  wir  die  erwiesene  Gefahrlichkeit  der  Typhus- 
bazillentrager einschranken  oder  gar  beseitigen  konnen.  Die  Heilung 
der  Bazillentrager  durch  Medikamente  hat  bis  jetzt  trotz  der  vielen 
in  dieser  Richtung  unternommenen  Versuche  versagt,  auch  physika- 
lisch-diatetische  Massnahmen  haben  bisher  nicht  zum  Ziele  gefiihrt. 
Die  operative  Behandlung  hat  verschiedentlich  Erfolg  gehabt,  muss 
aber  auf  die  allerdings  nicht  allzu  seltenen  Falle  beschrankt  bleiben, 
wo  sich  auf  dem  Boden  des  Bazillentragertums  ein  chroidsches 
Gallenblasenleiden  oder  gar  ein  maligner  Tumor  der  Gallenblase 
entwickelt  hat. 

Solange  es  unmoglich  ist,  die  Bazillentrager  therapeutisch  von 
ihren  Typhusbazillen  zu  befreien  und  auch  wenn  dies  einmal  gelungen 
sein  sollte,  muss  man  bestrebt  sein,  die  Entstehung  dieses  Zustandes 
zu  verhindern.  Leider  fehlen  uns  zur  Losung  dieses  so  wichtigen 
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Problems  bisher  noch  die  notigen  Vorkenntnisse.  Wir  wissen  nicht, 
warum  von  100  Typliuskranken  in  der  Kegel  95  vollkommen  genesen, 
aber  5  zu  Bazillentragern  werden,  und  warum  bei  vielen  gesunden 
Menschen  die  Aufnahme  von  Typbusbazillen  zum  Typhus  ahdo- 
minalis,  bei  einigen  zu  gar  keiner  Gesundheitsstorung,  bei  wenigen 
aber  zum  Bazillentragertum  fiihrt. 

Es  erscheint  auffallend,  dass  diese  theoretisch  und  praktisch  gleich- 
wichtige  Frage  klinisch  und  experimentell  bisher  so  wenig  bearbeitet 
worden  ist.  Einige  orientirende  Vorversuche,  die  leider  aus  ausseren 
Griinden  abgebrochen  werden  mussten,  scheinen  dafiir  zu  sprechen, 
dass  das  Bestehen  einer  Immunitat  gegen  Typhus,  das  dauernde, 
erscheinungslose  Fortwuchern  des  Typhusbazillus  im  Organismus 
begiinstigt;  ktinstlich  gegen  Typhus  immunisierte  Kaninchen  blieben 
nach  einer  einmaligen  intravenosen  Injektion  von  Typbusbazillen 
Bazillentrliger,  wahrend  bei  den  nicht  vorbehandelten  Controlltieren 
die  Typbusbazillen  bald  wieder  verschwanden.  Diese  Versuche  sind 
deswegen  nicht  ganz  einfach,  weil  die  Anwesenheit  von  Typbus- 
bazillen beim  Kaninchen  nicht  durch  eine  Stuhluntersuchung, 
sondern  durch  Kultur  der  mittels  Punktion  der  Gallenblase  gewon- 
nenen  Galle  zu  priifen  ist,  wenn  man  zuverlassige  Resultate  erzielen 
will.  Bei  diesen  Bazillentragerkaninchen  hatte  also  die  vorherge- 
hende  Impftng  mit  toten  Typbusbazillen  dazu  gefiihrt,  dass  die 
Tiere  gogen  die  folgende  Einfiihrung  von  lebenden  Bazillen  so  un- 
empfindlich  wurden,  dass  die  Abwehrkriifte  des  Organismus  nicht 
angeregt  wurden  und  so  die  Typbusbazillen  ungestort  weiter  wuchern 
konnten.  Es  ist  nicht  unwahrscheinlich,  dass  eine  derartige  "im- 
munitas  indolens,"  wie  ich  es  genannt  babe,  audi  fur  den  Menschen 
beim  Entstehen  des  Bazillentragertums  eine  Rolle  spielt,  man  miisste 
dann  annehmen,  dass  die  Bazillentrager  zuerst  eine  zur  unvoUkom- 
menen  Immunisierung  fiihrende  erste  Infektion  und  dann  eine  zum 
Bazillentragertum  iiberleitende  zweite  Infektion  mit  Typbusbazillen 
durchgemacht  haben.  Fiir  diese  zunachst  paradox  klingende  An- 
nahme  spricht  u.  a.  auch  die  sonst  kaum  erklarliche,  auffallende 
Tatsache,  dass  ich  31  Familien  feststellen  konnte,  in  denen  2  oder 
sogar  mehr  Mitglieder  kiirzere  oder  langere  Zeit  Typhus-Bazillen- 
trager  waren,  wahrend  sonst  im  Bekampfungsgebiet  erst  auf  10,000 
Einwohner  2.3  Bazillentrager  konimen.  Mitglieder  ein-  und  der- 
selben  Familie  kommen  eben  haufiger  als  andere  Personengruppen 
in  die  Lage,  gleichzeitig  mit  Typbusbazillen  infiziert  und  spater 
re-infizirt  zu  werden.  Sollte  es  sich  durch  weitere  Untersuchungen 
herausstellen,  dass  eine  Re-Infektion  mit  Typbusbazillen  bei  beste- 
hender  Immunitas  indolens  eine  Ursache  des  Bazillentragertums  ist, 
so  waren  damit  Fingerzeige  fiir  eine  Therapie  und  Prophylaxe  dieses 
Zustandes  gegeben.  Therapeutisch  ware  zu  versuchen  die  bei 
Typhuswirten    besteheude    Immunitas    indolens    dadurch    in    eine 
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Immunitas  militans  iimzuwandelu,  dass  man  den  Typhus wirt  mit 
einem  moglichst  reizlosen  Typhusimpfstoff  hoher  immunisiert,  thera- 
peutisch  miisste  wahrend  der  Krankheit  die  Wiederaufnahme  der 
einmal  ausgeschiedenen  T}^liusbazillen  durch  peinlichste  Sauberkeit, 
besonders  der  Hande  sicher  vermieden  werden  und  gegen  Tjrphus 
I'mmnn  gewordene  Personen,  miissten  beim  Umgang  mit  Typhus- 
kranken  dieselbe  Sorgfalt  walten  lasscn,  wie  andere  Personen,  die 
noch  eine  Erkrankung  an  Typhus  abdominalis  zu  f  tirchten  haben. 

Vorlaufig,  solange  wir  das  T3r[3hiisbazillentragertiim  weder  heilen, 
noch  sicher  verhiiten  konnen,  besteht  bei  Ty^^husepidemien  und 
Endemien,  in  welchen  eine  Aufsuchung  und  hygienische  Belehrung 
aller  etwa  vorhandenen  Bazillentrager  aus  ausseren  Griinden  nicht 
in  Frage  kommt,  die  einzige  Moglichkeit,  den  Tj-phus  nachhaltig  zu 
bekampfen  meiner  Ansicht  nach  darin,  dass  die  gef ahrdete  Umgebung 
aktiv  gegen  Tjqihus  immunisiert  wird.  Im  militarischen  Leben  hat 
sich  die  Schutzimpfung  gegen  Typhus  bereits  glanzend  bewahrt,  sie 
ist  gerade  hier  in  Amerika  schon  mustergiiltig  durchgefiihrt,  bei  der 
Zivilbevolkerung  stosst  aber  ihre  Anwenckmg  immer  noch  auf  grosse 
Schwierigkeit,  wegen  ihrer  Nebenwirkungen.  Ich  habe  diese  dadurch 
zu  vermeiden  gesucht,  dass  ich  mittels  Kultur  auf  eiweissarmen  Nahr- 
boden  und  nachfolgender  Reinigung  durch  Differentialdialyse  einen 
Impfstoff  herstellte,  der  neben  dem  spezifischen  Typhuseiweiss  kaum 
noch  anderes  Eiweiss  enthalt.  Dieser  neue  Impfstoff,  tiber  den  ich 
in  einem  anderen  Vortrag  eingehend  berichte,  verursacht  tatsachlich 
keine  Allgemeinreaktion  und  nur  geringe  Lokalreaktion,  dabei  erzeugt 
er  eine  ebenso  starke  Immunkorperbildung  wie  die  anderen  Impf- 
stoffe.  Die  wichtigste  Probe,  die  praktische  Verwendung  steht  aller- 
dings  noch  aus. 

Durch  meine  Darlegungen  hoffe  ich  gezeigt  zu  haben,  dass  sowohl 
die  Entstehung  als  auch  die  Verhiitung  einer  so  bekannten  Krank- 
heit wie  Typhus  abdominalis  noch  eine  Fiille  ungeloster  Probleme 
in  sich  birgt,  deren  Losung  der  gemeinsamen  Forschungsarbeit  der 
Bakteriologen  und  Hygieniker  aller  Lander  wiirdig  ist. 


EIN  NEUES,  EIWEISSARMES  TYPHUSVACCIN. 

Stabsarzt  Dr.  W.  Fornet,  Berlin. 

Es  mag  gewagt  erscheinen,  die  grosse  Zalil  der  bereits  vorhandenen 
Typhusimpfstoffe  noch  weiter  vermehren  zu  wollen.  Bei  naherem 
Studium  der  bisher  vorliegenden  Berichte  iiber  Ty])husschutzim- 
pfungen  wird  man  aber  doch  zu  der  Ueberzeugung  gedrangt,  dass 
das  Ideal  eines  wirksamen  und  von  Nebenwirkungen  freien  Typhus- 
vaccins  noch  nicht  erreicht  ist.  Die  Schutzimpfung  nach  der  Me- 
thode  von  Besredka  mit  lebenden,  sensibilisierten    Typhusbazillen 
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erftillt  zwar  nach  dem  Bericht  von  Alcock  die  ForderuEg  einer 
grossen  Wirksaaikeit  bei  geringsten  Nebenwirkurgen,  kann  aber  fiir 
Massenimpfurgen,  um  die  es  sich  bei  Typhus  so  haufig  handelt, 
leider  nicht  in  Betracht  konunen,  da  es  zu  gewagt  ist,  in  so  grossem 
Umfange  und  in  so  schwer  zu  kontrollierender  Weise  lebende  Typhus- 
bazillen  aus  der  Hand  zu  geben.  Fiir  unsere  Zwecke  sind  nur  aus 
abgetoteten  Typhusbazillen  bereitete  Tmpfstoffe  zu  verwenden. 
Auch  in  der  Anwendurgs weise  des  Impfstoffs  legt  uns  die  Massen- 
impfung  Beschrankung  auf,  es  kommt  wohl  nur  die  subcutane,  oder 
hochstens  noch  die  intravenose  Einspritzurg  in  Frage,  die  von  Cour- 
mont  und  Rochaix  empfohlene,  anscheinend  wirksame  und  unschad- 
liche  Art  der  Scliutzimpfurg  mittels  Einlauf  ist  fiir  uns  zu  um- 
standlich. 

Die  meisten  jetzt  gebrauchlichen  Tmpfstoffe  werden  aus  Agar- 
kulturen  gewonnen,  weil  sie  bei  gleicher  Wirksamkeit  weniger  Ne- 
benerscheinungen  hervorrufen  als  solche  aus  Bouillonkulturen 
bereitete.  Dass  sie  aber  trotzdem  noch  eine  ziemHch  heftige  ortKche 
Reizung  und  oft  nicht  unbedenkliche  Allgemeinerscheinungen,  wie 
Mattigkeit,  Kopfschmerzen  und  Fieber  erzeigen  ist  aDgemein  be- 
kannt  und  diirfte  der  Grund  dafiir  sein,  dass  die  sonst  so  segens- 
reiche  Typhusschutzimpfung  noch  nicht  mehr  verbreitet  und  prak- 
tisch  auf  die  Anwendung  bei  kriegftihrenden  Truppen  beschrankt 
geblieben  ist.  Eine  Ausnahme  hiervon  macht  nur  die  amerikan- 
ische  Armee,  bei  welcher  die  Typhusschutzimpfung  jetzt  obligato- 
risch  ist.  Der  hier  angewendete  Russel'sche  Impfstoff  scheint  in  der 
Tat  sehr  gut  zu  sein,  da  er  ebenso  wirksam  ist  wie  alle  anderen  und 
in  den  allermeisten  Fallen  (62  Prozent)  bei  sehr  geringen  allgemeinen 
Symptomen  kein  Fieber  hervormft. 

Die  Hoffnung,  diese  an  sich  unw^esentlichen,  aber  die  allgemeine 
Einfiihrung  der  Typhusschutzimpfung  besonders  auch  bei  der  Zivil- 
bevolkerung  hinderlichen  Nebenwirkungen  noch  weiter  auszuschal- 
ten  und  der  Wunsch  die  vorher  genannten  Vorziige  eines  auf  fliis- 
sigem  Nahrboden  gewachsenen  Typhusimpfs toffs  auszunutzen,  ver- 
anlasste  mich,  einen  neuen  Impfstoff  in  folgender  Weise  herzustellen : 

Destilliertem  Wasser  wird  0.8  Prozent  NaCl;  0.01  Prozent  CaClj ; 
0.075  Prozent  KCl ;  0.01  Prozent  NaHCOj  und  ausserdem  0.5  Pro- 
zent Pep  ton;  kurz  Aufkochen,  filtrieren,  sterilisieren.  In  dieser 
Fliissigkeit  werden  Typhusbazillen  24  Stunden  bei  37°  zugesetzt. 
Ich  habe  dazu  bisher  einen  mir  giitigst  von  Herrn  Besredka  zur 
Verfiigung  gestellten  wStamm  "Okhubo"  benutzt,  doch  scheint  die 
Art  des  benutzten  Stammes  nicht  von  so  grosser  Bedeutung  zu  sein. 
Die  Abtotung  der  Kultur  erfolgt  durch  einsttindiges  Erhitzen  im 
Wasserbad  bei  55°,  wobei  die  Temperatur  in  der  Kulturfliissigkeit 
selbst  gemessen  wird.  Nach  weiterem  Zusatz  von  10  Prozent  einer 
5prozentigen   Carbolsaurelosung   in  physiologischer  Kochsalzlosung 
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wird  die  abgetotete  Kiiltiir  in  Fchleicher-SchiiU'sclien  Diffusions- 
h  ill  sen  gegen  eine  Fliissigkeit  dialysiert,  die  sich  von  der  urspriing- 
lichen  Kulturfliissigkeit  nur  dadurch  unterscheidet,  dass  sie  kein 
Pepton  enthalt.  Die  im  Eisschrank  vorsichgehende  Dialyse  wird 
solange  fortgesetzt,  bis  in  die  Aussenfliissigkeit  keine  mit  der  Biuret- 
reaktion  nachweisbaren  sticks  toff  haltigen  Korper  niehr  iibertreten, 
was  nach  etwa  4  Tagen  der  Fall  ist.  Vor  der  Beniitzung  wird  der  so 
hergestellte  ImpfstofT  aiif  seine  Sterilitat  gepriift  und  eine  Stunde 
lang  im  Warmeschrank  bei  55°  gehalten.  Er  enthalt,  vor  der 
Abtotung  gepriift,  etwa  50  Millionen  lebende  Typhusbazillen  im 
Kubikcentimeter. 

Dieser  neue  ImpfstofF  wurde  nun  mit  deni  von  Pfeiffer-Kolle, 
Wright,  Vincent  iind  Ivussel  verglichen  und  zunachst  sein  Antigen- 
gehalt  im  Komplementbindungsversuch  festgestellt,  nachdem  samt- 
liche  Impfstoffe  vorher  durch  entsprechende  Verdiinnung  auf 
moglichst  gleichen  Gehalt  an  Bazillen  gebracht  waren.  Hierbei 
bewirkte  1  ccm  der  Impfstoffe  Wright,  Vincent  und  Ivussel  keine 
Komplementbindung,  der  neue  Impfstoff  starke  und  der  von  PfeilTer- 
Kolle  fast  vollkommene  Bindung;  0.2  ccm  Impfstoff  rief  nur  bei 
Pfei;Ter-Kolle  deutliche  Bindung  hervor,  wahrend  bei  alien  anderen 
Vaccins  vollkommene  Hamolyse  eintrat;  0.8  und  0.4  ccm  der  ver- 
schiedenen  Impfstoffe  veranlassten  entsprechende  Abstufungen  in 
der  Complementbindung  und  Hamolyse,  ein  Umstand,  der  ebensowie 
der  gleichsinnige  Ausfall  dieses  mehrfach  wiederholten  Versuchs  fiir 
die  Zuverlassigkeit  dieser  Priifungsmethode  spricht.  Voraussetzung 
ist  allerdings,  dass  sowohl  T3q)hus-  wie  hamolytisches  Serum  bis  auf 
etwa  ein  Zehntel  ihrer  Titergrenze  verdiinnt  werden.  Intracutan 
nach  der  Methode  von  Romer  auf  Meerschwoinchen  verimpft  riefen 
0.2  des  unverdiinnten  neuen  Impfstoffs,  ebensowenig  wie  der 
Wright'sche  Impfstoff  irgendwelche  Erscheinungen  hervor,  wahrend 
die  iibrigen  drei  auf  festen  Nahrboden  gewachsenen  Vaccins  llotung. 
Infiltration  und  teilweise  auch  Nekrose  erzeugten. 

Am  Menschen  konnten  bisher  nur  geringe  Erfahrungen  gesammelt 
weraen.  Bei  den  wenigen  bis  jetzt  mit  dem  neuen  Impfstoff  geimpf- 
ten  Personen  trat  einige  Stunden  nach  der  Impfung  nur  minimalste 
Rotung,  Schwellung  und  Druckempfindlichkeit  in  der  nachsten  Umge- 
btmg  der  Impfstelle  auf,  wahrend  irgendwelche  Storungen  des  AUge- 
meinbefindens,  wie  Mattigkeit,  Kopfschmerzen  oder  Fieber  nicht 
beobachtet  wurden.  Acht  Tage  nach  der  einmaligen  Impfung  war 
der  Agglutinationstiter  des  Blustserums  von  0  auf  1 :50,  vereinzelt 
sogar  bis  1 :200  gestiegen.  Diese  klinischen  Untersuchungen  werden 
von  den  Rtabsarzten  Briickner  und  Salecker  noch  weiter  fortgesetzt 
werden.  Vorlaufig  mochte  ich  empfehlen,  am  ersten  Tage  0.5  ccm, 
am  folgenden  Tage  1.5  ccm  und  am  dritten  Tage  1.5  ccm  in  die 
Gegend  der  Unterschliisselbeingruben  subcutan  zu  injizieren. 
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Im  Vergleich  zu  dem  Wright'schen  enthalt  der  neue  Impfstoff 
nach  den  Untersuchungen  von  Herrn  Stabsapotheker  Dr.  Storp 
ungefiihr  die  Halfte  Gesamt-  und  Albumosenstickstoff,  aber  nur 
etwd  ein  Viertel  Pepton-  und  FleischbasenstickstoiT;  wahrend  bei 
Wright  der  Pepton-  imd  Fleischbasenstickstoff  in  der  Xahrfliissigkeit 
durch  die  Kultur  zunimmt,  wird  er  bei  dem  neuen  ImpfstofT  durcb 
die  Dialyse  auf  0.07  Prozent  herabgedriickt. 

Nach  friiheren  Versuchen  ist  anzunehmen,  dass  das  Fehlen  von 
unangenehmen  Xebenerscheinungen  nach  Injektion  dieses  neiien 
Impfstoffs  auf  seinem  geringen  Gehalt  an  difTusiblen  Eiweisskorpem 
beruht  und  dass  seine  im  Vergleich  zu  anderen  T3rphusvaccins  trotz 
der  Eiweissarmut  ungeschwachte  spezLfische  Wirksamkeit  dem 
schonenden  Verfahren  der  geschilderten  DifTerential-Dialyse  zuzu- 
schreiben  ist. 

In  ganz  ahnlicher  Weise  lassen  sich  spezifisch  wirksame,  aber  von 
Nebenwirkungen  freie  Tuberkuline  und  andere  Vaccins  herstellen 

DISCUSSION. 

Dr.  Ashford:  Vaccines  and  sera  were  first  accredited  by  Col. 
Hoff,  of  the  Medical  Corps  of  the  Army  in  Porto  Rico,  when  he  vacci- 
nated 800,000  of  a  population  of  950,000,  thus  putting  an  effectual 
stop  to  a  decennial  death  rate  of  3,500  from  smallpox.  In  July 
of  this  year  typhoid,  in  epidemic  form,  broke  out  in  a  small  town 
of  3,000  of  the  island.  For  some  time  the  eyes  of  the  Porto  Rican 
people  have  been  turned  to  the  favorable  results  of  antityphoid 
vaccine  in  their  native  regiment.  So  accredited  has  this  vaccine 
become  that  on  the  outbreak  of  typhoid  in  this  town  the  mayor,  a 
layman,  called  for  a  general  vaccination  of  the  people  in  this  town. 
This  resulted  in  a  general  vaccmation  of  the  people  and  an  abrupt 
termination  of  the  epidemic.  This  not  only  demonstrates  the  intel- 
ligent response  of  the  Porto  Rican  people  to  modern  preventive  medi- 
cine but  throws  some  serious  doubt  upon  the  bogey  of  the  so-called 
'  'negative  phase,"  as  at  the  time  30  patients  were  in  hospital  from  the 
disease  and  probably  not  less  than  60  in  their  own  homes. 

Dr.  Federico  Torralbas,  Habana,  Cuba:  Although  I  am  not  a 
member  of  the  Cuban  Army,  I  take  pleasure  in  giving  you  some  de- 
tails, in  connection  with  Maj.  Russell's  paper,  relating  to  our  experi- 
ence on  antityphoid  vaccines  in  the  army,  given  to  me  by  Capt. 
Ferrer,  who,  being  unable  to  express  himself  properly  in  English,  has 
asked  me  to  do  it  for  him.  As  soon  as  our  Government  knew  of  the 
results  obtained  in  the  United  States  Army,  a  delegate  was  appointed 
to  study  the  vaccine  and  the  methods  to  prepare  it.  We  make  it  now 
at  our  natioanl  research  laboratory  under  the  direction  of  Dr.  Mario 
G.  Lebredo.  Capt.  Ferrer  was  in  charge  of  the  immunization  of  the 
troops,  which  has  not  been  completed  on  account  of  difficulties  of 
transportation  to  the  several  posts  throughout  the  island.     In  our 
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army  the  vaccination  is  not  compulsory,  but  we  have  not  had  a  single 
refusal,  such  is  the  good  disposition  of  our  people  to  accept  cheerfully 
all  prophylactic  methods.  Our  experiences  as  to  the  general  and 
local  reactions  are  equal  to  those  presented  by  Maj.  Russell. 

I  give  you  a  method  which  we  think  is  entirely  new — that  is  the 
immunization  tlirough  the  digestive  tract.  To  that  end  we  have 
made  the  vaccine  in  the  form  of  compressed  tablets  containing  about 
50,000,000  bacteria  each.  This  work  has  been  performed  by  Drs. 
Lebredo  and  Recio,  of  Habana,  with  the  purpose  of  facilitating  immu- 
nity among  children.     The  results  in  the  first  12  cases  are  as  follows: 


No. 

Age 

(in 

years). 

Weight 

(in 
pound.s) 

Date. 

Dose 

^?- 
cubic 

centi- 
me- 
ters). 

Date. 

Dose 

cubic 

centi- 
me- 
ters). 

Date. 

Dose 
(in 
cubic 
centi- 
me- 
ters). 

Date. 

Agluti- 
nation. 

Reaction 
in  24 
hours 
(°C.). 

1.... 

2 

3.... 

4.... 

5.... 

6.... 

7.... 

8 

9.-... 
10.... 
11.... 
12.... 

11 
11 
5 
11 
11 
6 
11 
4 
7 
3 
1 
10 

48 
70 
35 
43 
45 
43 
51 
41 
41 
25 
18 
54 

May   23 

...do 

...do.... 
...do.... 

...do 

...do.... 

May  27 

May  28 
...do 

May  29 

...do 

...do.... 

0.2 
.25 
.13 
.2 
.3 
.3 
.4 
.4 
.4 
.2 
.1 
.3 

June    3 

...do 

...do.... 
...do.... 
June    4 
...do.... 

...do 

...do 

...do.... 

...do 

...do 

...do.... 

0.5 
.5 
.4 
.5 
.6 
.6 
.8 
.8 
.8 
.5 
.2 
.6 

June  18 
...do.... 

...do 

...do 

...do 

...do.... 

..do 

...do 

...do.... 

...do 

...do 

...do.... 

1.5 

1 

1 

1 

1 

1 

1 

1 

1 

.5 
.2 

1 

June  28 

...do 

...do.... 

...do 

June  30 
...do.... 

...do 

...do 

...do.... 

...do 

...do 

...do.... 

Ix   50 
1  X  100 
Ix  100 
1  x  100 
1x150 
Ix  150 
1x200 
1x200 
1x150 
Ix    50 
Ix   50 
1x100 

36.  &-38 
30. 4-36. 9 
36    -36.4 
36    -37 
36. 4-36. 6 
36.2-36.6 
36. 5-36. 8 
36. 4-36. 7 
36. 6-36. 6 
36.4-36.7 
36.6-36.6 
36.4-36.7 

Maj.  Russell:  We  do  not  beheve  that  the  use  of  hving  vaccine  is 
a  practical  question  at  the  present  time.  We  could  not  make  its  use 
compulsory. 

It  is  possible  in  the  future  that  our  vaccine  may  be  modified,  as 
has  been  indicated  by  Fornet  and  Nichols,  but  the  time  has  not  yet 
arrived  to  make  any  change. 

Dr.  W.  Fornet:  There  exists  a  great  number  of  typhoid  prophy- 
lactics already  and  some  of  them  are  very  good,  but  none  of  them 
comes  up  to  the  ideal  of  immunizing  perfectly  without  hurting  at  all. 
It  seems  as  if  we  had  somewhat  neglected  hitherto  the  chemical  side 
of  the  problem  by  introducing  into  the  human  body  additional  pro- 
teins, the  presence  of  wliich  is  unnecessary  for  the  immunization  and 
is  able  to  disturb  for  a  short  time  the  good  health  of  the  vaccinated 
person.  I  have  tried  to  do  without  these  accidental  proteins  by  cul- 
tivating the  typhoid  bacillus  in  a  protein-free  salt  solution,  to  which 
only  one-half  per  cent  of  peptone  is  added.  Some  of  this  peptone 
is  used  by  the  typhoid  bacilH  to  build  up  the  higher  organized  spe- 
cific typhoid  protein;  the  rest  of  the  peptone  I  tried  to  remove 
again  by  dialyzing  the  culture  against  the  same  salt  solution  without 
peptone.  The  result  of  the  various  processes  is  an  almost  perfectly 
clear,  colorless,  sterile  fluid,  as  contained  in  these  two  bottles.  One 
cubic  centimeter,  injected  hypodermically,  causes  a  very  slight  red- 
dening, swelling,  and  itching  of  the  neighboring  skin,  but  no  general 
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symptoms  at  all,  no  uneasiness,  no  headache,  no  fever.  Judging 
from  the  few  cases  in  which  I  have  tried  tliis  new  prophylactic,  it 
immunizes  well;  one  injection  raises  the  agglutination  power  of  the 
blood  serum  from  naught  to  100  or  200,  which  is  not  the  case  with 
many  of  the  other  irritating  prophylactics.  This  good  immunizing 
effect  is  due  to  the  mildness  of  the  local  irritation;  there  is  no  gather- 
ing of  leucocytes,  and  therefore  no  immediate  destruction  of  the 
typhoid  prophylactic  by  them.  All  the  prophylactic  injected  is 
being  used  for  the  raising  of  immune  bodies.  The  harmlessness  of 
the  new  typhoid  prophylactic  allows  the  injection  to  be  repeated,  if 
necessary,  on  three  days  following,  a  method  of  immunizing  we  have 
found  as  powerful  as  convenient.  I  shall  be  glad  to  provide  others 
with  this  new  typhoid  prophylactic.  Should  their  results  prove 
only  nearly  as  favorable  as  our  own,  we  shall,  I  trust,  soon  be  able  to 
make  antityphoid  vaccination  compulsory  both  for  military  and 
civilian  population,  and  thereby  get  rid  of  typhoid  fever  altogether. 

The  campaign  against  typhoid  fever,  started  in  1904  in  the  south- 
west of  Germany,  has  met  with  a  remarkable  success.  It  has  taught 
us  that  the  importance  of  bacilU  carriers,  or  typhoid  hosts  as  we 
prefer  to  call  them,  can  hardly  be  exaggerated.  Where  typhoid 
fever  is  endemic  three-quarters  at  least  of  all  the  cases  are  caused 
by  typhoid  hosts.  It  is  a  well-known  fact  that  these  typhoid  hosts 
infect  healthy  persons  either  by  handshaking  and  the  common  use 
of  various  objects,  or  indirectly  by  polluting  water,  milk,  and  other 
foodstuff.  But  it  is  not  yet  generally  known  that  simple  but  thorough 
cleanhness  make  these  typhoid  hosts  harmless.  We  can  not  hope  to 
teach  everybody  cleanhness.  We  must  therefore  try  to  get  rid  of 
the  typhoid  hosts.  In  spite  of  all  our  endeavors  we  have  not  yet 
learned  to  cure  them,  but  perhaps  there  is  a  possibihty  of  preventing 
this  undesirable  state  of  health  from  the  beginning. 

Several  facts  have  led  us  to  the  conclusion  that  persons  become 
typhoid  hosts  by  two  circumstances:  Imperfect  immunity  and  by 
reinfection  with  the  typhoid  baciUus.  If  we  were  to  protect  typhoid 
convalescents,  inoculated  persons,  nurses,  and  other  partly  immune 
persons  against  that  reinfection  by  teaching  them  hygienic  cleanh- 
ness, we  might  be  able  to  do  away  with  typhoid  hosts,  and  typhoid 
fever  would  disappear  altogether. 

But  as  long  as  not  aU  the  typhoid  hosts  can  be  detected  and  made 
harmless  by  hygienic  teacliing,  as  long  as  the  coming  up  of  fresh  ty- 
phoid hosts  can  not  be  prevented,  as  long  as  the  typhoid  hosts  can 
not  be  freed  from  their  typhoid  germs,  so  long  we  must  try  to  protect 
the  healthy  population  against  typhoid  fever  by  inoculation.  This 
vaccination  ought  to  be  made  compulsory  for  the  whole  population, 
as  it  is  already  for  the  United  States  Army.  But  we  can  not  intro- 
duce compulsory  inoculation  against  typhoid  fever  until  we  have 
learned  to  vaccinate  without  hurting  at  all. 
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PREVENTION  OF  THE   SPREAD    OF  INFECTIOUS    DISEASES  ON 

SHIPBOARD. 

Medical  Inspector  E.  R.  ^^TITT,  United  States  Navy. 

The  problem  of  dealino;  with  infectious  diseases  on  slupboard  falls 
naturally  under  the  follo\\dng  two  heads: 

1.  Measures  to  prevent  the  introduction  of  such  diseases,  to  limit 
channels  for  the  spread  of  the  infection,  and,  in  particular,  the 
methods  of  procechire  to  detect  tlie  first  case  of  an  infectious  disease 
developing  on  board  ship. 

2.  The  handling  of  such  cases  wlien  they  are  discoAered. 

As  regards  the  first  consideration,  the  medical  officer  should  at  all 
times  keep  himself  informed  as  to  the  prevalence  of  infectious  dis- 
eases in  the  ports  visited  by  his  ship.  Such  information  is  often 
more  satisfactorily  obtained  through  unofficial  sources,  where  the 
same  necessity  for  conservatism  does  not  exist  as  would  be  the  case 
with  official  reports.  It  must  be  the  experience  of  everyone  that 
information  of  the  presence  of  a  serious  epidemic  may  first  be  obtained 
from  observant  laymen  attached  to  his  consulate  who  may  have 
noted  an  unusual  prevalence,  peculiarity,  or  fatality  of  some  morbid 
condition  not  usually  so  characterized.  How  often  cholera  is  fu'st 
reported  as  ptomaine  poisoning,  yellow  fever  as  dengue,  or  varioloid 
as  chicken  pox. 

The  instinctive  conservatism  of  the  medical  man  makes  CA^en  those 
who  are  not  occupying  official  positions  hesitate  to  express  any  view 
as  to  tlie  existence  of  a  certain  disease  unless  the  evidence  is  fairly 
convincing,  and  for  an  official  the  demands  of  commerce  require  that 
clinical,  epidemiological,  and,  where  possible,  laboratory  proof  be 
obtained  before  an  admission  of  the  presence  of  such  a  disease  can 
be  elicited  by  the  inquiring  medical  officer. 

Furthermore,  many  diseases  which  can  seriously  disturb  the  routine 
of  a  warship  are  not  considered  of  sufficient  importance  in  many 
municipalities  as  to  be  notifiable.  'J'hi^  is  true  of  measles,  mumps, 
chicken  pox,  and  rotheln,  cases  of  which  may  not  only  not  be  matters 
of  official  record  but  may  become  such  matters  of  course  as  not  to 
make  any  impression  upon  the  medical  or  lay  mind  and  about  which 
definite  information  is  unobtainable. 

With  a  knowledge  of  the  particular  disease  to  which  the  crew  may 
have  been  exposed,  suspicion  may  be  entertained  as  to  the  develop- 
ment of  such  particular  disease  and  the  methods  of  physical  or 
laboratory  examination  of  the  crew  as  a  whole  be  directed  accordingly, 
820 
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Of  prime  importance  is  it  for  the  medical  officer  to  cultivate  rapid 
methods  of  determining  any  deviation  from  the  normal  of  the  body 
temperature,  changes  in  the  pulse  rate,  abnormal  congestions  or 
deposits  about  the  throat,  and  in  particular  tJie  inspection  of  the  face 
and  neck  for  skin  eruptions. 

Such  examinations  should  be  entirely  objective,  and  it  should  be 
possible  to  make  sucli  examinations  at  a  rate  of  from  15  to  2r)  men 
per  minute.  It  is  well,  however,  to  have  the  word  passed  for  all 
men  who  do  not  feel  well  to  drop  out  of  line  and  report  for  a  more 
careful  examination  than  the  rapid  objective  one  of  the  crew  in  line. 

About  12  years  ago  I  was  attached  to  a  ship  where  we  put  to  sea 
for  a  cruise  to  the  West  Indies  two  days  after  receiving  on  board  a 
draft  of  about  300  naval  apprentices,  and  by  reason  of  their  having 
been  exposed  to  measles  just  prior  to  coming  aboard,  and  further- 
more from  the  fact  that  cases  of  mumps  and  scarlet  fever  in  men  of 
the  regular  crew  had  only  recently  been  sent  to  hospital,  it  was  nec- 
essary to  take  steps  to  detect  the  first  appearance  of  any  of  these 
diseases — measles,  mumps,  and  scarlet  fever.  The  method  of  exam- 
ination as  carried  out  was  to  have  the  men  drawn  up  in  line  facing 
the  light;  the  right  hand  was  then  passed  down  the  neck  opening  of 
the  shirt  with  the  dorsal  surface  touching  the  skin  of  the  chest  as  far 
down  as  tlie  lower  part  of  the  sternum,  wdth  the  left  hand  the  pulse 
was  estimated,  and  a  quick  glance  for  any  eruption  about  face  or 
base  of  neck  made;  the  man  was  then  directed  to  open  his  mouth 
wide  and  say  "Ah." 

I  do  not  think  I  exaggerate  when  I  state  that  this  cursory  exami- 
nation would  in  all  probability  enable  one  with  experience  in  its 
carrying  out  to  detect  at  an  early  stage  an}"  important  infectious 
disease,  with  the  possible  exception  of  cholera  or  bacillary  dysentery. 
The  expedient  of  having  those  who  did  not  feel  well  drop  out  of  line 
accomplished  the  purpose  which  would  have  been  derived  from  a 
questioning  as  to  subjective  sj^mptoms. 

.  As  is  well  known  to  quarantine  officials,  the  thermometer  is  inval- 
uable in  detecting  the  onset  of  the  vast  majority  of  contagious  dis- 
eases. It  is  my  belief  that  with  a  little  experience  anyone  can  train 
himself  to  recognize  an  elevation  of  temperature  approximating  1°  F. 
with  the  back  of  the  hand  applied  as  above  described.  Of  course  we 
know  that  in  a  patient  with  the  onset  of  a  chill  we  have  a  contraction 
of  the  superficial  vessels,  and  that  such  a  person  would  not  give  the 
sensation  of  increased  temperature.  The  error  would  be  checked  by 
the  general  appearance  of  the  man  as  a  sick  man,  in  case  he  had  not 
fallen  out  of  line  with  those  not  feeling  well. 

It  has  not  been  my  experience  that  profuse  perspiration  made 
much  difference,  provided  the  chest  was  well  protected  by  the  shirt 
and  the  hand  pushed  down  well  below  the  middle  of  the  sternum. 
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Doty's  experiments  (New  York  Medical  Record,  Nov.  1,  1902) 
showed  that  the  temperature  in  health  almost  never  exceeded  99.5°  F. 
and  that  temperatures  approximating  99°  F.  were  only  found  in  the 
afternoon.  It  would  therefore  seem  reasonable  to  consider  that  in  a 
morning  examination  the  highest  temperature  in  a  well  person  would 
not  exceed  98.5°  F.  My  experience  is  that  a  temperature  of  100°  F. 
or  above  is  almost  of  certainty  to  be  detected. 

The  taking  of  the  pulse  rate  with  the  left  hand  serves  as  a  check 
on  the  impression  of  increased  temperature  noted  with  the  right 
hand.  The  noting  of  four  or  five  pulse  beats  is  sufficient  to  give  one 
information  as  to  increased  rapidity.  Naturally  very  little  impor- 
tance could  be  attached  to  the  approximate  pulse  rate  alone,  espe- 
cially under  the  conditions  of  the  examination,  but  the  value  attrib- 
uted to  it  is  simph"  one  of  confu'mation. 

As  regards  the  cursory  inspection  of  tlie  face  and  base  of  neck  well 
down  to  the  clavicular  region,  it  would  suggest  itself  that  the  inspec- 
tion of  such  a  hmited  skin  surface  would  not  be  applicable  to  chicken 
pox,  as  would  be  the  case  with  smallpox,  measles,  rotheln,  and  scarlet 
fever.  While  of  course  in  chicken  pox  the  predilection  of  the  eruption 
for  the  trunk  is  rather  characteristic,  yet  it  is  exceptional  that  there 
are  not  a  few  discrete  vesicles  on  the  face- 
It  is  rather  interesting  that  among  the  Filipinos  the  face  in  chicken 
pox  is  so  extensively  and  so  early  involved  as  to  make  one  suspicious 
of  smallpox.  The  shirt  of  a  sailor  is  cut  sufficiently  low  to  give  a 
view  of  the  base  of  the  neck  and  even  of  the  subclavicular  region — 
the  favorite  sites  of  the  early  appearance  of  the  scarlet-fever  rash. 

The  expedient  of  having  the  person  inspected  open  the  mouth  wide 
and  give  utterance  to  the  sound  "Ah"  will  almost  surely  bring  out 
mumps  in  its  incipiency,  provided  there  is  not  some  other  cause  which 
would  prevent  the  wide  opening  of  the  mouth.  It  is  surprising  in 
what  a  large  percentage  of  persons  an  adequate  inspection  of  the 
pharynx  and  tonsillar  regions  can  be  obtained  without  the  use  of 
some  form  of  tongue  depressor. 

This  inspection  of  the  throat  would  act  as  a  control  on  those  diph- 
theria cases  where  changes  in  temperature  and  pulse  might  not  be 
appreciably  altered  from  the  normaL  Koplik's  spots  are  well  shown, 
and  in  the  majority  of  cases  streptococcic  scarlatinal  and  Vincent's 
anginas. 

It  must  be  carried  in  mind  that  this  examination  is  only  a  pre- 
liminary to  a  thorough  one  to  be  subsequently  made  of  any  person 
whose  condition  may  excite  suspicion — it  is  an  emergency  method  of 
selecting  those  in  whose  cases  the  confirmatory  clinical  thermometer 
is  to  be  used.  This  method  is  applicable  for  the  detection  of  those 
tropical  diseases  in  which  extension  is  to  be  feared  with  the  exception 
of  cholera  and  bacillary  dysentery.     Such  cases,  however,  are  ones 
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which  would  respond  to  the  ca]I  for  the  dropping  out  of  line  of  those 
feeling  sick. 

The  limiting  of  the  spread  of  an  infectious  disease  from  a  case  prior 
to  its  detection  is  best  brought  about  by  rigid  adherence  to  the 
accepted  rules  of  personal  hygiene,  of  w^hich  the  most  important  are 
avoidance  of  common  use  of  articles  of  necessity  or  luxury — the 
drinlcing  cup  and  toilet  necessaries  as  instances  of  the  first;  the  pipe, 
cigarette,  and  bottle  of  ginger  ale  of  the  second.  Of  course  the  bub- 
hhng  fountain  when  properly  used  does  away  with  the  dangers  from 
the  common  drinking  cup,  and  elementar}^  instruction  as  to  the  pos- 
sibihties  of  infection  from  a  pipe  or  cigarette  which  has  been  in  the 
mouth  of  another  person  should  prevent  the  latter. 

The  importance  of  washing  the  hands  after  defecation  is  well 
recognized  as  a  measure,  to  prevent  the  spread  of  such  diseases  as 
bacillary  dj-sentery  and  cholera,  not  to  mention  this  source  of  danger 
from  t3^phoid  carriers. 

Owing  to  the  limited  space  on  board  ship,  the  carrying  out  of  this 
paramount  hygienic  measure  is  of  great  practical  difficulty.  By  the 
use  of  a  series  of  rubber  tubes  proceeding  from  ta,nks  suspended  in  the 
ships'  heads,  the  end  of  each  tube  being  plugged  and  several  small 
perforations  being  made  just  above  the  plug  and  the  tube  controlled 
with  a  Hoffman  type  pinchcock,  there  can  be  provided  a  means  for 
supplying  each  man  with  a  small  but  sufficient  amount  of  water  to 
wash  his  hands.  Liquid  soap  and  the  paper  towel  now  so  generally 
in  use  would  complete  the  provisions  for  washing  the  hands. 

It  now  remains  to  consider  the  second  problem  of  the  question 
under  consideration,  viz,  how  to  handle  the  case  or  cases  of  the 
infectious  disease  or  diseases  which  ha,ve  been  found  to  be  present. 
Of  course  if  opportunity  be  available  it  is  best  to  transfer  cases  to 
shore  hospitals,  a  solution  of  the  problem  which  is,  however,  only 
occasionally  at  hand. 

In  connection  vnih  the  isolation  of  diseases  having  a  marked  degree 
of  transmissibility,  that  is,  for  those  diseases  for  which  the  designation 
"'contagious"  is  especially  applicable,  there  has  probably  been  too 
much  attention  paid  to  infection  by  air  and  fomites  and  too  little  to 
that  brought  about  by  contact  with  sick  or  healthy  carriers. 

In  civil  hospitals  for  infectious  diseases  there  are  three  well- 
recognized  methods  for  caring  for  the  highly  infectious  diseases: 
(1)  The  cubicle  system  in  which  glass  partitions  separate  single 
rooms  opening  into  a  common  corridor  and  administered  as  a  single 
ward;  (2)  the  barrier  system,  where  recourse  is  had  to  some  method 
of  outlining  the  patient's  bed  with  a  cord,  wet  sheet,  or  even  an  encom- 
passing white  floor  line;  and  (3)  the  bed  isolation  method  where 
dependence  for  the  isolation  of  the  patient  rests  solely  upon  the  observ- 
ance of  rigid  disinfection  after  caring  for  the  patient. 
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Crookshaiik  '  states  that  in  the  method  of  bed  isolation  each  patient 
is  isohited  in  his  or  her  bed  without  partition  or  bamer,  and  he  shows 
by  statistics  that  with  the  observance  of  medical  asepsis  cross  infec- 
tions of  the  common  contagious  diseases  are  no  more  apt  to  occur 
than  do  transfers  of  pus  infections  under  surgical  asepsis.  In  his 
method  each  patient  has  a  complete  outfit  of  articles  necessary  for 
his  nursing,  which  are  frequently  sterilized.  The  nui"se  carefully 
disinfects  the  hands  and  puts  on  a  clean  gown  before  passing  from  one 
infection  to  another. 

More  recently  Rundle  and  Burton  -  have  pul)lished  statistics  of  the 
treatment  by  the  method  of  bed  isolation  of  473  cases,  includmg  such 
diseases  as  scarlet  fever,  diphtheria,  measles,  rotheln,  A^aricella,  etc., 
with  only  two  cases  of  cross  infection,  these  having  in  each  case  been 
from  scarlet  fever. 

Although  not  strictly  following  the  bed-isolation  method,  but 
rather  a  modified  cubicle  system,  yet  success  in  preventmg  cross 
infections  at  the  Pasteur  Hospital,  Paris,  is  attributed  to  medical 
asepsis,  and  here  even  smallpox  is  treated  with  a  minimum  of  cross 
infections  from  such  source.  Of  1,994  cases  of  infectious  diseases 
treated  during  a  period  of  a  little  more  than  two  years,  there  were 
524  cases  of  smallpox.  While  many  would  consider  it  feasible  to 
treat  ordinary  infections  by  the  method  of  bedside  isolation,  yet  we 
would  hesitate  in  connection  with  smallpox.  As  a  matter  of  fact, 
certain  authorities  have  gone  so  far  as  to  recommend  the  abandoning 
of  isolation  for  smallpox,  trusting  solely  to  vaccination. 

While  Mihie  (Measles:  Its  Treatment  and  Prevention,  Lancet,  Apr. 
22,  1911)  attaches  great  importance  to  the  local  treatment  of  the 
individual  patient's  secretions,  and  although  Crookshank  rather 
favors  a  certain  degree  of  spraying  of  throat  and  nasal  cavities  with 
oil  sprays,  yet  this  is  not  considered  at  all  necessary  by  others. 

The  question  of  transmission  of  infections  otherwise  than  by  con- 
tact transference  seems  to  rest  solely  with  Flugge's  droplet  method 
of  infection.  The  experiments  of  Winslow  "  with  mouth  strej)tococci 
would  indicate  that  danger  from  such  droplets  would  be  slight.  In 
these  experiments  j)latos  ])laced  only  15  centimeters  in  front  of  the 
mouth  of  a  man  coughing  for  three  minutes  showed  only  small  num- 
bers, and  air  taken  at  distances  of  :55  centimeters  to  2.4  meters  in 
front  of  persons  speaking,  vigorously  failed  to  show  such  mouth 
streptococci. 

Strong's  experiments  '*  with  pneumonic  plague  lead  him  to  state 
that  owing  to  the  enormous  numbers  of  plague  bacilli  the  opportuni- 
ties for  infection  by  the  dro|)let  method  must  be  very  great  in  pneu- 
monic-plague wards. 

It  would  therefore  seem  that  pneumonic  plague  would  be  a  disease 
which  could  not  be  considered  as  one  to  be  treated  along  the  lines  of 
bed  isolation. 
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When  we  now  come  to  consider  the  availability  of  some  system  of 
bed  isolation,  or  rather  medical  asepsis  for  the  handling  of  such  infec- 
tions on  board  ship,  we  find  that  Beyer  in  1901-2  treated  measles  on 
board  the  U.  S.  S.  Prairie  alongside  those  sick  with  ordinary  nonin- 
fectious diseases  without  having  cross  infections.  In  his  method  con- 
siderable attention  was  given  to  the  local  treatment  of  the  patient, 
both  by  nasal  irrigation  and  antiseptic  applications  to  the  entire 
body.^  While  the  tendency  on  the  part  of  those  ashore  seems  to  be 
in  the  direction  of  bedside  isolation,  some  gomg  so  far  as  to  maintain 
that  a  cubicle  or  barrier  system  gives  a  false  confidence  which  mili- 
tates against  the  observance  of  rigid  medical  asepsis — the  sole  agent 
in  their  opinion  which  prevents  cross  infections — yet,  when  we  note 
that  the  cubicle  system,  or  rather  glass-partitioned  isolation  nests,  is 
the  system  in  the  isolation  pavilion  of  the  Rockefeller  Hospital,  it 
would  seem  best  that,  whenever  possible,  ships  of  war  should  be  pro- 
vided with  an  isolation  ward  opening  into  the  sick  bay  proper.  We 
should  then  have  the  full  protection  that  rigid  medical  asepsis  would 
offer  and  what  in  my  o})mion  would  facilitate  the  carrying  out  of 
medical  asepsis — the  isolation  nest.  The  idea  that  the  barrier  or 
cubicle  tends  to  lessen  the  observance  of  medical  asepsis  seems  to  me 
to  be  without  foundation. 

For  those  in  attendance  on  the  infectious  sick  a  sheet  may  be  made 
to  answer  for  the  separate  gown  used  ashore. 

It  would  seem  better  to  trust  to  the  thorough  scrubbing  of  the 
hands  of  the  attendants  with  liquid  soap  and  water  after  caring  for 
the  })atient,  rather  than  to  trust  to  a  short  disinfection  of  the  hands 
with  bichloride.  This  latter  might  follow,  but  our  dependence  should 
rather  be  upon  the  thorough  washing  with  soap  and  water. 

As  regards  disinfection  of  all  articles  which  may  have  come  in  con- 
tact with  the  infectious  patient,  a  method  I  have  employed  even  in 
the  handling  of  cholera  seems  applicable  on  board  ship.  It  is  to  pro- 
vide two  wash  boilers  or  similar  receptacles  equip})ed  with  steam 
pipes.  One  container  is  used  for  disinfecting  the  food  dishes,  the 
other  for  vessels  containing  the  excretions  of  the  patient,  in  particu- 
lar the  bedpan,  which  is  submerged  in  the  boiling  water — pan  and 
contents. 

The  disinfection  of  the  thermometer  is  in  my  opinion  of  paramount 
importance  in  dealing  with  infectious  diseases.  Of  course  when  possi- 
ble there  should  be  a  separate  thermometer  for  each  patient,  but 
when  this  is  not  feasible  dependence  should  be  placed  upon  a  thorough 
washing  with  soap  and  water  and  then  placing  in  70  per  cent  alcoho^ 
rather  than  upon  the  more  common  method  of  putting  the  ther- 
mometer in  a  receptacle  containing  a  formalin  solution.  Unless 
repeatedly  renewed  the  formalin  can  not  be  relied  upon  to  exercise 
its  disinfecting  power. 
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It  would  seem  advisable  to  make  use  of  local  disinfection  in  many 
of  the  infectious  diseases.  Various  applications  will  suggest  them- 
selves, and  in  this  connection  it  would  appear  that  peroxide  of  hydro- 
gen irrigations  haA'e  given  the  best  results  in  causing  meningococci 
to  disappear  from  the  nasal  mucosa  of  carriers. 

While  as  a  rule  transmission  of  disease  by  fly  and  mosquito  is  of 
comparatively  slight  importance  on  board  a  warship  lying  at  anchor 
some  distance  from  the  shore,  yet  at  times  flies  may  become  very 
troublesome  by  coming  aboard  from  garbage  lighters  used  to  take 
away  the  ship's  garbage  and  under  such  circumstances  the  usual 
methods  for  then-  destruction  become  necessary. 

1  Control  of  Scarlet  Fever,  Lancet,  Feb.  19,  1910. 

-  Bed  Isolation  of  Cases  of  Infectious  Diseases,  Lancet,  Mar.  16,  1912. 

^  Bacterial  Pollution  of  the  Air,  Journal  of  Infectious  Diseases,  Jan.  15,  1910. 

*  Journal  American  Medical  Association,  Oct.  14,  1911. 

^  Jour,  of  the  Association  of  Military  Surgeons,  1904. 

DISCUSSION. 

Surg.  F.  L.  Pleadwell,  United  States  Navy,  U.  S.  S.  North 
Dakota:  Dr.  Stitt  has  pointed  out  the  relative  unimportance  of 
air-borne  transmission  of  infectious  diseases  and  the  very  great 
value  of  the  adequate  care  of  the  patient  to  prevent  direct  contagion 
and  the  treatment  of  utensils,  etc.,  that  may  conve}^  disease,  by 
indirect  contagion.  Of  the  indirect  means  there  is  a  common  drinking 
device  which  has  been  eliminated  in  the  Nav}^,  where  a  special 
drinking  terminal  is  in  use.  At  my  suggestion  recently  a  naval 
constructor  has  designed  a  new  form  of  voice-tube  mouthpiece. 
This  is  constructed  of  enameled  metal,  is  readil}^  cleaned  and  dis- 
infected, and  its  use  would  tend  to  further  limit  disease.  Washing 
the  hands  at  appropriate  times  aboard  ship,  instead  of  undue  waste 
of  water,  still  is  a  problem  mth  the  enlisted  men,  and  toweling  for 
drying  is  also  a  difficulty,  which  I  have  hoped  might  be  solved  by 
the  introduction  of  a  cheap  paper  towel.  I  believe  Surg.  Fiske  in 
our  service  has  had  some  experience  in  this  direction,  and  I  hope 
he  can  give  us  some  information  upon  this  subject. 

Surg.  Charles  N.  Fiske,  United  States  Army:  In  response  to 
Surg.  Pleadwell's  inquiry  I  will  say  that  paper  towels  have  been 
accepted  and  used  by  commissioned  and  warrant  ofl&cers  on  board 
certain  ships  on  which  I  have  served  during  the  last  two  years. 
All  chief  petty  officers  mess  and  usually  sleep  in  the  same  compart- 
ment, so  that  the  few  who  will  manifest  public  spirit  by  standing 
their  share  of  the  expense  of  paper  towels  are  overruled  by  the 
majority  who  have  not  become  sufficiently  enlightened.  Paper 
towels  have  given  me  every  satisfaction  in  the  medical  department 


BeUi.]  l'aIE   DANS   LES   SUBMERSIBLES   PLONGES.  827 

of  ships  and  I  have  strongl}'  urged  their  supply  by  the  Government 
for  sick  quarters,  water-closets,  scullery,  and  wash  rooms  generally. 
Such  recommendations  will  hardly  prove  effective  until  medical 
officers  generally  have  educated  officers  in  administration  and  exec- 
utive authoritv. 


L'Am   DANS   LES    SUBMERSIBLES   FLONGES. 

Dr.  C.  M.  Belli,  Medecin  principal  de  la  Marine  Royale  Itaiienne  et  Profeeseur 
agr^ge  d'  Hygiene  a  I'Universit^  de  Padoue,  rapporteur,  et  Dr.  G.  Olivi, 
Medecin  capitaine  de  la  Marine  Royal  Itaiienne. 

Etant  donne  I'importance  qu'on  attache  tiujourd'hui  aux  b§,teaux 
submersibles  parmi  les  instruments  de  guerre  navale,  on  a  nouvelle- 
ment  pousse  toutes  les  etudes,  qui  ont  pour  but  d'en  prolonger 
rhabitabilite,  c'est-a-dire  plus  rigoureusement,  la  respirabilit6 
de  I'air  dans  les  submersibles  plonges.  Jusqu'a  present  on  a  eu 
recours : 

1°.  Aux  substances  chimiques  qui  developpent  I'oxygene  et  a  celles 
qui  absorbent  le  CO2  produit  par  la  respiration  animale. 

IP.  A  I'emploi,  dans  une  mesure  tres  reduite,  de  Fair  coraprime 
existant  a  bord  des  submersibles. 

Mais  il  J  a  dans  les  deux  cas  des  inconvenients  nombreux,  tandis 
qu'il  est  tres  facile  de  donner  a  Fair  I'oxygene  perdu,  il  n'en  est  pas 
ainsi  lorsqu'il  s'agit  d'absorber  le  COj.;  il  faut  alors  employer  des 
substances  alcalines  encombrantes  par  leur  poids  et  leur  volume^ 
tres  souvent  difficiles  a  manier,  dangereuses  meme  et  pen  pratiques  a 
cause  des  reactions  et  des  combinaisons  chimiques  auxquelles  elles 
donnent  lieu.  En  tout  cas  nous  sommes  dans  I'impossibilite  d' eloi- 
gner de  cette  fa^on  les  autres  produits  nuisibles  a  I'organisme  humain 
qu'on  a  recemment  signale  (antropotoxines,  xenotoxines)  et  tous 
les  gas  qui  sont  developpes  par  les  accumulateurs  electriques. 

Dans  le  deuxieme  cas  la  quantite  d'air  comprime  qu'on  pent  mettre 
a  notre  disposition  sans  deranger  les  manceuvres  du  bateau  est  trop 
faible  et  par  consequent  le  renouvellement  d'air  trop  limite. 

Nous  entreprimes  trois  series  de  recherches  pour  etabiir: 

P.  Les  alterations  que  subit  Fair  pendant  les  immersions. 

IP.  Les  avantages  que  pouvait  nous  donner  Femploi  d'une  sub- 
stance chimique  dernierement  proposee,  c'est-a-dire  Foxylithe  "S" 
(bioxide  de  sodium). 

IIP.  Les  avantages  d'une  nouvelle  methode  proposee  par  le  Dr. 
Olivi  et  moi-m§me  d'un  large  renouvellement  d'air  repete  plusieurs 
fois  pendant  les  immersions;  sur  les  details  de  laquelle  methode 
nous  sommes  obliges  de  garder  le  secret  militaire. 

Dans  la  premiere  serie  nous  avons  accompli  trois  immersions 
avec  F equipage  au  complet,  et  apres  six  heures  nous  avons  obtenu 
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au  moyen  de  I'examen  chimique:  (1)  Oxygene,  16.6  pour  cent 
(minimum);  (2)  CO,,  13.8  pour  mille  (maximum);  (3)  HjS,  gr. 
0.00028  pour  M.  C;  (4)  SO,,  gr.  0.010  pour  M.  C.  Monoxide  de 
carbone,  ammoniaque,  acides  nitreux  et  nitrique,  chlore:  zero. 

Dans  la  deuxieme  serie  nous  nous  sommes  born^  a  une  seule  im- 
mersion de  six  heures  avec  T equipage  au  complet  pour  essay er  les 
avantages  donnes  par  I'oxylithe  "S"  en  augmentant  I'oxygene 
d'un  cote  et  en  absorbant  le  CO,  de  I'autre.  Apres  quatre  heures 
d'immersion  I'examen  chimique  nous  revelait:  (1)  Oxygene,  19.1 
pour  cent  (moyenne);  (2)  CO,,  18.8  pour  mille  (moj^enne). 

C'est  ak^rs  que  nous  avons  fait  fonctionner  quatre  gazometres 
a  oxylithe,  qui  developperent  263.56  litres  d'oxygene.  Apres 
six  heures  dimmersion  I'examen  chimique  nous  donnait:  (1)  Oxy- 
gene, 18.8  pour  cent  (moyenne);  (2)  COj,  18.9  pour  mille  (moyenne). 
C'est-a-dire,  avantage  obtenu  par  I'oxygene  developpe  et  influence 
presque  imlle  de  I'oxylithe  vis-a-vis  de  I'acide  carbonique,  ce  qui  a 
ete  constate  aussi  avec  I'analyse  chimique  du  residu  de  la  reaction: 
les  quatre  gazometres  avaient  absorbe  en  totalite  gr.  22.52  de  CO,, 
c'est-a-dire,  1/208  de  la  quantite  totale.  II  y  a  evidemment  plusieurs 
raisons  chimiques  et  mecaniques  sur  lesquelles  il  serait  trop  long  de 
discuter,  qui  empechent  une  absorption  plus  sensible. 

La  troisieme  serie  a  etabli  avec  trois  immersions  la  superiorite  de 
la  nouvelle  methode  que  nous  venons  de  proposer.  On  a  commence 
d'abord  par  un  essai  preliminaire  de  six  heures  d'immersion  avec 
'equipage  au  complet  et  on  a  renouvele  I'air  une  seule  fois  dans  une 
mesure  tres  reduite  (M^  2,860). 

L'air  examine  avant  et  apres  le  renouvellement  nous  a  donne  les 
moyennes  de  CO,,  ci-dessous:  Avant  le  renouvellement,  18.5  pour 
mille;  apres  le  renouvellement,  14.4  pour  mille.  Et  c'etait  assez  pour 
nous  convaincre  que  nous  etions  sur  le  bon  chemin. 

La  deuxieme  immersion  de  22  heures  consecutives  nous  a  donne 
les  resultats  ci-dessous: 


Renouvellement  d'air- 

CO2 

O 

Renouvellement  d'air- 

CO2 

O 

Renouvellement  d'air- 

COit 

O 


.pour  mille.. 
.  .pour  cent.. 

.pour  mille. . 
..pour  cent.. 

.pour  mille.. 
..pour  cent.. 


124.0 
18.4 


16.2 
19.1 


25.2 
19.3 


Apres. 


6.9 
20.1 


7.0 
20.3 


14.3 
20.0 


Au  com- 
mencement. 

A  la  fln. 

SOs .                  

2  0. 0688 
2  0.0011 

0. 0189 

HjS 

0.0000 

*  Movenne. 


2  Gr.  pour  M'. 
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La  troisieme  immersion  fut  prolongee  jusqu'a  24  heures  avec  ces 
resultats: 


1.  Renouvellement  d'air— 

COii pour  mine. 

O pour  cent. 

2.  Renouvelle~ent  d'air— 

CO2 pour  mille. 

O pour  cent. 

3.  Renouvellement  d'air— 

COs pour  mille. 

O pour  cent. 


Avant.         Apres. 


SO2. 
HsS. 


Au  com- 
mence- 
ment. 


2  0. 300 
2  0. 017 


A  la  ftu. 


0.314 
0.002 


Moyenne. 


2  Gr.  pour  M^. 


Cette  derniere  immersion  fut  accomplie  dans  des  conditions  d'hu- 
midite  (saturation)  et  de  temperature  (  +  28°,  4  C)  tres  defavorables, 
ce  qui  accroit  beaucoup  la  valeur  des  resultats  obtenus.  II  faut 
aj  outer  que  au  bout  des  24  heures  nous  etions  encore  en  condition 
de  prolonger  notre  sejour  sous  I'eau  par  un  dernier  renouvellement 
d'air. 

Malgre  tons  les  obstacles  qui,  dans  I'endroit  d'un  submersible, 
limitent  a  tout  pas  des  recherches  semblables,  nous  pouvons  donner 
les  conclusions  suivantes: 


CONCLUSIONS. 

P.  L'examen  direct  exclut  completement  la  production  du  mono- 
xide de  carbone  (CO). 

On  peut  raisonnablement  attribuer  le  sens  tres  leger  de  cephalalgie 
soufl'ert  par  la  plupart  de  I'equipage  pendant  la  derniere  immersion 
(24  heures)  a  la  haute  proportion  du  CO,  (37.2  pour  mille)  et  on  peut 
ainsi  exclure  la  presence  des  produits  toxiques  signales  par  certains 
auteurs  (antropoxines  et  xenotoxines) .  II  faut  considerer  de  tres 
grande  importance  aussi  pour  les  problemes  d'hygiene  generale  la 
haute  proportion  d'acide  carbonique  dans  I'air  des  submersibles  avec 
une  temperature  elevee  et  saturation  d'humidite,  car  on  peut  ainsi 
confirmer  la  possibilite  de  vivre  et  meme  de  travailler  pendant 
plusieui's  lieures  dans  une  atmosphere  contenant  une  proportion  de 
CO2  sup^rieure  au  37  pour  mille. 

11°.  Le  renouvellement  de  Fair  est,  sans  exception,  le  meilleur 
moyen  apte  a  prolonger  les  immersions  des  submersibles  sans  com- 
munication avec  I'atmosphere  exterieure,  aussi  au  dela  de  24  heures 
entretenant  I'equipage  en  etat  physiologique. 
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IIP.  La  nouvelle  methode  proposee  ne  presente  aucuii  incon- 
Tenient  et  rassure  completement  1 'habit abilite  des  submersibles 
pendant  les  immersions  ordinaires.  car  elle  eloigne  de  Tatmosphere 
close  de  ces  bateaux  tons  les  gas  qui,  dans  certaines  proportions, 
seraient  nuisibles  a  I'organisme  humain. 

IV"*.  La  regeneration  de  lair  avec  des  substances  cliimiques 
doit  etre  regardee  comme  une  extreme  ressource  lorsqu'il  n'est  plus 
possible  de  renouveler  Fair  et  qu'il  faut  prolonger  la  vie  en  attendant 
les  secours. 


A  HYGIENIC  INTERPRETATION  OF  THE  FOOD  SUPPLIED  THE 
UNITED  STATES  ARMY  IN  TEE  FIELD,  AS  AT  PRESENT 
AUTHORIZED. 

Brig.  Gen.  Alfred  A.  Woodhull,  United  States  Army  (retired). 

Until  very  recently  the  food  supply  of  the  United  States  Amiy  was 
arranged  upon  a  sliding  scale,  corresponding  to  the  duty  engaging 
the  troops.  At  one  extreme  was  the  emergency  ration,  the  nature  of 
which  is  shown  by  its  name.  It  need  not  be  considered  at  this  time. 
At  the  other  was  the  garrison  ration,  also  supplied  to  formal  camps,  con- 
sisting of  17  regular  constituents  and  28  that  are  substitutive.  To 
troops  beyond  the  advance  depots,  the  haversack  ration  vras  issued. 
This  was  for  carriage  upon  the  person;  an  individual  supply  when  in 
actual  or  potential  contact  with  the  enemy,  corresponding  to  the 
soldier's  personal  ammunition.  It  was  the  minimum  quantity  and 
variety  for  daily  use;  it  included  no  extras,  and  several  days'  rations 
might  easily  be  carried  together.  Midway  in  composition  and  com- 
plexity between  these  extremes  there  was  also  a  specifically  designated 
field  ration,  containing  12  regular  and  12  substitutive  components. 
In  a  recent  discussion  of  the  ration  and  its  management,  having 
special  reference  to  conditions  in  the  field,  the  writer  remarked:^ 

"  It  is  a  possible  question  whether  in  time  of  war  its  cost  and  pro- 
fusion may  not  interfere  with  its  actual  distribution." 

Since  then  the  field  ration,  as  such,  has  been  definitively  abandoned, 
and  troops  beyond  the  advance  depot  arc  to  subsist  upon  the  haver- 
sack ration,  supplemented  in  the  discretion  of  the  commanding 
general  by  specially  authorized  articles  of  the  garrison  ration,  issued 
by  the  Subsistence  officers  when  acquired  by  shipment  or  local  pur- 
chase. But  such  additional  and  occasional  issues  establish  no  claim 
for  a  commutation  credit  against  undrawn  standard  components. 
They  are  free  grants,  not  to  be  regarded  as  a  prerogative;  and  because 
they  are  gratuitous  and  irregular  they  can  not  be  estimated,  nor 
should  they  be  accounted  for,  in  a  paper  like  this.  It  is  true  that  in 
one  sense  the  garrison  ration  is  also  a  field  ration,  in  that  it  is  issued 
to  troops  hutted  or  under  canvas  whenever  practicable  in  peace  or 
war;  and  this  would  frequently  include  a  moving  camp,  as  long  as  it 
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did  not  leave  its  own  advance  depots  in  the  rear.  But  to  treat  of 
that  would  be  to  discuss  the  whole  military  food  supply,  which  is  not 
presumed  to  be  the  object  of  this  assigned  subject.  We  have,  there- 
fore, the  haversack  ration  only,  as  that  on  which  to  depend  in  field 
operations,  although  under  favorable  conditions  the  available  sup- 
plementary components  taken  from  the  garrison  ration  might  be 
important  additions.  But  these  are  no  more  a  part  of  the  stated  food 
supply  than  would  be  occasional  extra  meat  and  vegetables  seized 
for  convenience  in  an  enemy's  country. 

The  man  with  the  haversack  ration  cooks  his  own  food.  For  this 
purpose  he  is  equipped  with  an  aluminum  cup  which  can  be  used  on 
the  fire;  a  block  tin  dish  and  plate,  which  fit  together  with  a  handle 
for  manipulation  and  to  lock  them  when  assembled  for  carriage;  and 
with  a  knife,  fork,  and  spoon.  This  ration  has  been  slightly  modified 
recently  by  the  omission  of  two  one-hundredths  of  an  ounce  of  black 
pepper,  and  the  addition,  as  an  alternative,  of  1  pound  of  canned 
meat  in  lieu  of  three-fourths  of  a  pound  of  bacon.  In  detail  it  is: 
Bacon,  12  ounces  (340.2  grams),  or  canned  meat,  16  ounces  (453.6 
grams);  hard  bread,  16  ounces  (453.6  grams);  coftee,  roasted  and 
ground,  1.12  ounces  (31.75  grams);  sugar,  2.4  ounces  (68.04  grams); 
salt,  0.16  ounce  (4.54  grams). ^ 

The  bacon  and  the  canned  meat  are  in  light  key-opening  tins; 
and  each  of  the  other  articles  is  inclosed  in  waterproof  wrappings; 
hence  there  is  little  waste  in  handling,  and  the  losses  are  those  from 
sheer  carelessness.  Havard  reckons  the  dietetic  value  of  the  regular 
haversack  ration  to  be  that  of  218  grams  of  fats,  489  of  carbohydrates, 
and  113  of  potatoes.  Conservative!}^,  it  contains  a  total  fuel  value 
of  4,200  calories.  Probably  it  is  somewhat  greater.  The  substitutive 
canned  meat  is  cooked  lean  beef  hermetically  sealed.  An  obvious 
advantage  of  this  ration,  all  of  which  may  be  consumed  and  assimi- 
lated, is  its  freedom  from  the  waste,  like  bone  and  vegetable  peelings, 
that  always  belongs  to  food  which  passes  through  the  kitchen  on  its 
way  to  the  table. 

The  men  to  whom  the  haversack  ration  is  issued  are,  physiologi- 
cally, engaged  in  "hard  labor."  That  is,  they  are  actively  occupied 
in  the  open  air,  presumably  in  the  presence  of  the  enemy,  and  almost 
certainly  either  marching  vigorously  or  engaged  in  those  strenuous 
operations  of  offense  or  defense  which,  in  fact  as  well  as  in  theory, 
make  up  the  life  of  the  soldier  in  campaign.  Besides  undergoing 
daily  fatigue  from  incessant  work,  they  are  liable  to  exposure  to 
inclement  weather,  are  practically  unsheltered  by  night  as  well  as 
by  day,  and  in  the  very  nature  of  the  case  their  physical  activities 
involve  the  expenditure  of  tissue  in  the  generation  of  muscular 
force  as  well  as  in  the  maintenance  of  animal  heat.  The  food  is 
required  to  replace  the  normal  and  the  unusual  waste,  and  to  evolve 
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energy.  In  comparison  with,  the  profuse  and  complicated  garrison 
ration,  the  field  ration  is  not  only  limited  in  its  components  but  at 
first  sight  it  appears  inadequate.  But,  as  just  stated,  its  theoret- 
ical value  is  really  in  excess  of  the  physiological  requirements;  and, 
moreover,  it  has  been  demonstrated  repeatedly  by  actual  experi- 
ment that  the  allowance  for  five  days  will  maintain,  with  trifling 
loss  of  weight,  the  health  and  vigor  of  soldiers  actively  engaged  for 
at  least  twice  that  period.  The  haversack  ration  therefore  may 
fairly  be  accepted  as  entirely  sufiicient  for  its  ])urpose. 

In  view,  however,  of  the  circumstances  under  which  it  is  used, 
namely,  by  individuals  undergoing  severe  exertion  and  not  infre- 
quent exposure  and  not  in  permanent  camps  with  competent  com- 
pany cooks  and  organized  messes,  it  seems  better  to  increase  the 
individual  issue  of  the  roasted  and  ground  cofiee  to  1.44  ounces 
(40.82  grams)  and  the  sugar  to  2.SS  ounces  (81.64  grams),  respec- 
tively, or  9  and  18  pounds  each  per  hundred  rations.  Coffee  is  a 
gentle  stimulant  practically  without  reaction,  and  is  particularly 
acceptable  to  the  American  soldier.  Its  special  value  is  the  resist- 
ance it  offers  to  fatigue  and  cold,  increased  by  the  volume  of  hot 
water  in  which  it  is  taken.  An  additional  hygienic  quality  in  the 
field  lies  in  the  water  being  sterilized  by  the  boiling  it  usually  under- 
goes. A  slight  increase  in  the  allowance  of  sugar  is  also  commended, 
because  it  conveniently  supplies  an  immediate  although  compara- 
tively transient  access  of  energy.  It  is  not  merely  a  spur;  it  is  a 
real  increment  of  force  that  follows  the  assimilation  of  sugar.  Both 
of  these  small  parts  of  the  ration  are  issued  as  coarse  powders  and 
are  liable  to  loss  when  simply  wrapped  in  paper,  notwithstanding 
it  may  be  paraffined.  To  supply  nonexpendable  waterproof  covers, 
like  shotgun  shells,  each  to  contain  a  half  ration,  or  one  rati(»n,  of 
coffee  or  sugar  would  not  be  costly.  These  should  preserve  their 
contents  from  waste  and  protect  against  dampness. 

Besides  the  haversack  ration,  or  any  other  food  supply,  every 
soldier  in  the  field  always  carries  one  emergency  ration  packed  in 
a  light,  sealed,  metallic  case,  which  may  be  opened  only  by  an  officer's 
order  or  in  extremity.  It  contains  three  l-|-ounce  (42.53  grams) 
cakes  of  equal  parts  of  pure  chocola^te  and  pure  sugar,  and  three 
4-ounce  (113.40  grams)  cakes  of  meat  and  wheat.  These  consist 
of  16  parts  of  specially  prepared  meat  flour,  32  parts  of  coarse  wheat 
powder,  and  1  (1.33  grams)  of  salt,  all  by  weight,  homogeneously 
mixed.  With  these,  separately,  are  three-fourths  of  an  ounce  (21.3 
grams)  of  fine  salt  and  1 5  grains  (1  gram)  of  black  pepper.  The 
meat  and  wheat  may  be  eaten  dry  or  may  be  stirred  in  cold  water, 
or  may  be  made  into  soup,  or  into  a  thick  porridge  to  be  eaten  as 
such,  or  be  sliced  and  fried  should  fat  be  available.  This  ration 
maintains  life  and  energy  for  a  single  day,  but  is  not  suitable  for  a 
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prolonged  diet.  It  is,  as  its  name  indicates,  for  emergency  use; 
and  every  soldier  starts  out  with  one  of  these  cases.  Its  physiolog- 
ical value  is  that  of  102  grams  (3.6  ounces)  proteid,  54  (1.9  ounces) 
fat,  and  153  (5.4  ounces)  carbohydrates,  and  its  fuel  value  is  1,500 
calories  (Langworthy).  It  is  understood  that  the  emergency  ration 
may  soon  be  altered,  but  that  it  has  not  yet  been  changed.  Its 
merely  temporary  and  exigent  nature  is  iterated. 

The  formal  and  regular  ration  for  the  field,  that  borne  in  the 
haversack,  has  now  been  described:  and  as  long  as  the  command 
keeps  m  advance  of  the  Subsistence  depot  nothing  more  is  to  be 
expected.  But  as  a  matter  of  fact  even  the  most  active  and  ener- 
getic troops  can  not  constantly  keep  completely  out  of  touch  with 
the  advance  depots.  An  advancing  army,  not  too  greatly  impeded 
by  the  enemy,  will  put  its  supply  arrangements  further  and  further 
forward,  and  from  these,  by  pack  annual  and  wheel,  it  will  maintain 
some  connection  with  the  advancing  column.  And,  per  contra,  the 
lines  must  sometimes  be  drawn  in,  or  be  driven  in,  and  thus  there 
will  be  at  least  a  temporary  association  with  the  depots.  TvTienever 
this  occurs,  in  either  advance  or  retreat,  or  during  those  prolonged 
lulls  in  offensive  operations  that  sometimes  occur,  it  is  within  the 
option  of  the  commanding  general  materially  to  add  to  the  food 
supply  of  the  active  troops  from  tlie  very  wide  range  of  components, 
normal  and  substitutive,  that  make  up  the  regular  ration,  and  such 
gratuitous  additions  may  always  be  expected  to  be  made.  As 
said  earlier,  these  are  strictly  supplemental  if  not  superfluous, 
particularly  when  it  is  remembered,  as  is  constantly  to  be  impressed 
upon  the  soldier,  that  rations  for  5  days  will  really  suffice  for  10, 
because  the  half  ration  contains  rather  more  of  the  food  elements 
than  a  mere  subsistence  diet  requires.  The  chief  obstacle  to  effective 
feeding  is  not  insufficient  food  but  the  tendency  to  wastefulness. 
The  average  civilian  is  not  instinctively  a  cook  and  the  recruit 
requires  careful  instruction,  although  at  the  beginning  of  his  service, 
when  such  knowledge  is  most  necessar}^,  he  acquires  it  chiefly  by 
hard  experience. 

^  Military  Hygiene,  4th  ed.,  p.  95. 

-  The  non-military  reader  is  advised  that  the  last  three  articles  occur  in  fractional 
weights  because,  for  convenience,  rations  are  bought  and  issued  by  the  hundred  and 
are  subdivided,  when  necessary,  for  use  by  the  individual.  A  hundred  rations  of 
coffee,  sugar,  and  salt  would  weigh,  respectively,  7  pounds,  15  pounds,  and  1  pound. 
The  metric  fractions  follow  from  necessity. 


HYGIENIC  INTEUPBETATION  OF  RECENT  CHANGES  IN  THE  FIELD 
RATIONS   AND   THEIR   PREPARATION. 

Henry  C.  Fisher.  Lieutenant  Colonel  Medical  Corps,  United  States  Army. 

All  executive  order,  dated  January  11,  1911,  prescribed  the  present 
garrison  ration  and  a  haversack  ration.  It  also  provided  for  an 
emergency  ration  to  be  prepared  under  the  direction  of  the  War 
Department. 

The  component  articles  of  the  garrison  ration,  the  quantities,  and 
the  substitutive  equivalent  articles  which  may  be  issued  in  place  of 
such  components  are  as  follows: 

Garrison  ration. 


Component  articles  and  quantities. 


Substitutive  articles  and  quantities. 


Beef,  fresh . 


Flour. 


Baking  powder. 
Beans 


Potatoes . 


Prunes. 


Coflee,  roasted  and 
ground. 

Su?ar 

Milk,  evaporated,  un- 
sweetened. 

Vinegar 


20  ounces. . . 


18  ounces... 


0.08  ounce. 
2.4  ounces. 


20  ounces. . 


1.28  ounces. 


1.12  ounces. 


Salt 0.64  ounce. 

Pepper,  black 0.04  ounce. 


3.2  ounces. 
0.5  ounce. . 


0.16  gill. 


Cinnamon i  O.OUounce. 


Lard !  0. 64  ounce. . 

Butter I  0.5  ounce. . . 

Sirup 0.32  gill 

Flavoring  extract,  lemonl  0.014  ounce. 


Mutton,  fresh 

Bacon 

Canned  meat,  when  impracticable  to  furnish  fresh 

meat. 
Hash,  corned  beef,  when  impracticable  to  furnish 

fresh  meat. 

Fish,  dried 

Fish,  pickled 

Fish,  canned 

Turkey,  dressed,  drawn,  on  Thanksgiving  Day 

and  Christmas,  when  practicable. 

Soft  bread 

Hard  bread,  to  be  ordered  issued  only  when  the 

interests  of  the  Government  so  require. 
Com  meal 


/Rice 

\Hominy 

Potatoes,  canned 

Onions,  in  lieu  of  an  equal  quantity  of  potatoes, 

but  not  exceeding  20  per  cent  of  total  issue. 
Tomatoes,  canned,  in  lieu  of  an  equal  quantity  of 

potatoes,  but  not  exceeding  20  per  cent  of  total 

issue, 
other  fresh  vegetables  (not  canned)  when  they  can 

be  obtained  in  the  vicinity  or  transported  in  a 

wholesome  condition  from  a  distance.  In  lieu  of 

an  equal  quantity  of  potatoes,  but  not  exceeding 

.30  per  cent  of  total  issue. 

Apples,  dried  or  evaporated 

Peaches,  dried  or  evaporated 

Jam,  in  lieu  of  an  equal  quantity  of  prunes,  but  not 

exceeding  50  per  cent  of  total  issue. 

Coffee,  roasted,  not  ground 

Coflee.  green 

Tea,  black  or  green 


I'ickles,  cucumber,  in  lieu  of  an  equal  quantity  of 
vinegar,  but  not  exceeding  50  per  cent  of  total 
issue. 


{Cloves . . . 
Ginger.. 
Nutmeg. 


Oleomargarine . 
Vanilla 


20  oimces. 
12  oimces. 
16  ounces. 

16  ounces. 

14  ounces. 
18  ounces. 
16  ounces. 
16  ounces. 

18  ounces. 
16  ounces. 

20otinces. 

1.6  ounces. 
1.6  oimces. 

15  oimces. 


1.28  ounces. 
1.28  ounces. 


1.12  ounces. 
1.4  ounces. 
0.32  ounce. 


0.014  ounce. 
0.014  ounce.. 
0.014  ounce. 

0.5  ounce. 

0.014  ounce. 
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The  haversack  ration  consists  of : 

Oz. 

Bacon 12 

Or  meat  canned 16 

Hard  bread 16 

Coffee,  roasted  and  ground 1. 12 

Sugar 2.  4 

Salt 16 

Army  Regulations  state: 

The  garrison  ration  is  intended  for  troops,  whenever  practicable,  in  time  of  peace; 
also  in  time  of  war,  except  for  those  beyond  the  advance  depots;  the  haversack  ration 
is  intended  for  the  troops  be^^ond  the  advance  depots,  and  the  emergency  ration  for 
troops  in  active  campaign  for  use  on  occasions  of  emergency.^ 

We  note  that  the  formerly  specified  field  ration  is  omitted.  It  is 
especially  provided: 

When  in  the  exigencies  of  the  service  troops  are  subsisted  on  the  haversack  ration 
and  it  is  found  to  be  practicable  to  supplement  these  stores  by  local  purchases  or  by 
shipments,  the  commanding  general  may  direct,  in  written  orders,  the  issue  in  kind, 
in  addition  to  the  haversack  ration,  of  such  available  articles  of  food  not  in  excess 
of  the  amounts  allowed  of  corresponding  articles  in  the  garrison  ration.^ 

Thus  the  field  ration  may  be  a  very  variable  one,  ranging  from  the 
simple  haversack  ration  to  the  elaborate  garrison  ration. 

The  haversack  ration  with  the  bacon  constituent  is  estimated  to 
furnish  113  grams  of  protein,  218  grams  of  fat,  and  489  grams  of  car- 
bohydrates, with  a  total  food  value  of  4,448  calories.* 

The  garrison  ration,  according  to  the  components  selected,  will 
furnish  from  2,500  to  5,674  calories.*     According  to  Havard: 

The  average  garrison  ration,  habitually  consisting  of  fresh  beef,  soft  bread,  beans, 
potatoes,  and  onions,  dried  fruit,  butter,  sirup,  and  sugar  (or  their  nutritive  equiva- 
lents), contains  99  grams  of  fat,  481  of  carbohydrates,  and  157  of  proteids,  with  a  total 
lood  value  of  3,536  calories/ 

It  is  considered  that  the  haversack  ration  furnishes  a  nearly  ideal 
ration  for  the  purposes  intended.  It  is  compact,  concentrated,  hav- 
ing little  waste  material,  and  affords  the  elements  of  nutrition  in 
very  nearly  proper  proportions.  It  is  the  food  with  which  the 
American  soldier  is  familiar  and  has  stood  the  practical  test  of  being 
the  articles  selected  by  every  experienced  camper  and  prospector 
who  has  had  to  travel  with  limited  transportation. 

While  the  fats  of  the  haversack  ration  are  manifestly  excessive 
the  soldier  will  never  ingest  them  all,  as  a  very  large  proportion  will 
be  lost  in  the  necessarily  wasteful  process  of  preparing  food  in  the 
field.  The  recent  order  allows  16  ounces  of  canned  meat,  as  roast  or 
corned  beef,  as  an  alternative  component  for  the  12  ounces  of  bacon.  ^ 
This  would  contain  less  of  the  excess  of  fat  and  a  desirable  increased 
amount  of  protein  at  the  same  time  that  it  affords  the  change  neces- 
.^ary  for  proper  appetite. 
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Experience  has  demonstrated  that  the  haversack  ration,  despite 
the  theoretically  large  number  of  calories,  is  insufficient  for  pro- 
longed use  to  keep  soldiers  in  health  and  condition.  Only  excep- 
tionall}'  would  they  be  subsisted  upon  it,  probably  during  periods 
of  great  exertion  and  strain.  As  soon  as  possible  it  would  be  sup- 
plemented by  all  the  articles  of  the  garrison  ration  ample  to  make 
up  for  previous  deprivation.  Then  fresh  meats,  soft  bread,  and 
vegetables  would  supply  the  needed  change  of  diet  and  additional 
nutriment  and,  with  the  dried  and  canned  fruits,  counteract  any 
scorbutic  tendencies. 

The  hard  bread  furnished  for  the  haversack  ration,  and  formerly 
our  main  dependence  for  field  use,  is  excellent  within  its  limitations, 
but  lacks  a  pleasing  taste,  palls  upon  the  appetite,  and  undoubtedly 
tends  to  gastrointestinal  complaints  on  account  of  its  hardness. 
One  of  the  greatest  advances  made  b}^  our  Subsistence  Department 
is  its  recently  perfected  provision  for  supplying  fresh  bread  for  troops 
in  the  field.     The  Commissary  General  says : 

It  is  a  great  satisfaction  to  note  that  the  development  of  a  suitable  type  of  con- 
tinuous knockdown  field  oven  has  been  made,  and  that  for  the  first  time  since  the 
close  of  the  Civil  War,  by  the  means  provided  the  troops  by  the  Government  itself  r 
it  has  been  possible  to  supply  all  the  troops  in  camp  with  fresh  bread  of  excellent 
quality.  With  the  development  of  suitable  ovens,  we  now  have  prescribed  in  the 
Field  Ser^ice  Regulations  a  di\'ision  field-bakery  column,  which  mil  enable  fresh 
bread  to  be  supplied  to  the  troops  in  the  field  whenever  it  is  possible  to  reach  them 
with  supplies.  The  tj^e  of  oven  thus  developed — a  continuous  knockdown  baker — 
with  the  necessary  bakery  equipment  and  the  tentage,  can  be  packed  into  one 
wagon,  and  thus  reduce  the  transportation  of  the  field-bakery  column  over  50  per 
cent  of  that  which  would  be  required  in  the  case  of  rolling  ovens,  as  in  many  of  the 
foreign  armies.  AVhen  the  rolling  oven  is  thus  in  use,  an  additional  wagon  is  nec- 
essary to  carry-  the  bakery  equipment." 

During  the  Texas  maneuvers,  in  the  summer  of  1911,  a  possible 
product  of  these  ovens  was  thoroughly  tested  and  gave  entire  satis- 
faction. This  so-called  field  bread  is  a  type  of  fresh  bread,  with  a 
thick  crust,  made  to  withstand  long  transportation  and  keep  from 
10  days  to  2  weeks  or  longer.®  It  is  intended  for  use  only  when 
troops  can  not  be  furnished  with  soft  bread.  The  Commissary  Gen- 
eral believes  that  it  can  be  supplied  in  place  of  hard  bread  under 
most  conditions  and  will  material!}'"  promote  the  health  and  com- 
fort of  the  troops.' 

Field  Service  Regulations  prescribe: 

As  a  rule,  messing  is  by  company  units,  though  it  may  become  necessary  to  form 
messes  by  squads  or  even  to  require  individuals  to  do  their  own  cooking.  For  this 
reason  instructions  are  given  all  men  as  to  the  proper  method  of  preparing  the  haver- 
sack and  emergency  rations.* 

Due  to  the  new  and  excellent  type  of  field  ranges  recently  adopted, 
cooking  in  camp  is  similar  to  cooking  in  garrison  and  nearly  the  same 
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wholesome  well-prepared  food  can  be  supplied.     The  Commissary 
General  declares  of  these  ranges: 

They  are  believed  to  be  the  very  best  devices  for  field  cooking  which  have  ever 
been  used  in  any  army.  While  they  are  sufiicient  to  cook  for  a  company  at  war 
strength,  it  is  yet  possible  to  arrange  them  to  make  them  adaptable  for  pack  trans- 
portation, and,  if  subsistence  by  companies  is  done  in  the  field,  it  is  thought  that 
this  type  is  the  very  best  that  can  be  procured.^ 

In  the  field  each  soldier  uses  his  individual  mess  kit  to  eat  from. 
When  the  Company  cook  announces  the  meal  with  the  time-honored 
shout  of  "Come  and  get  it!"  he  is  promptly  on  hand  to  receive  his 
portion,  carrying  it  away  to  eat  at  the  most  convenient  place.  The 
tendency  is  to  take  away  more  than  can  be  eaten.  This,  with  the 
lack  of  facilities  in  the  field,  leads  to  waste,  so  that  the  soldier  can 
not  live  so  well  on  the  straight  ration  in  the  field  as  he  can  in  the 
garrison. 

When  pack  transportation  is  no  longer  available,  the  field  range 
must  be  abandoned;  but  boilers  and  other  utensils  may  be  carried 
by  the  cook.  Then  only  boiling  and  frying  can  be  done  imless  clay 
ovens  or  dugouts  are  constructed.^ 

It  is  to  be  anticipated  that  occasionally  each  soldier  wUl  have  to 
cook  his  own  food,  and  Army  Regidations  require  that  ''one  day  in 
each  alternate  month  of  the  season  of  practical  instruction,  not 
exceeding  three  days  in  each  year,  the  use  of  the  haversack  ration, 
with  individual  cooking,  will  be  required  by  all  troops  in  the  field 
for  the  purpose  of  instruction."^ 

Each  soldier  carries  in  his  haversack  utensils  for  cooking  and 
serving  food,  comprising  a  meat-ration  can,  tin  cup,  knife,  fork, 
and  spoon.  The  meat-ration  can  is  well  adapted  for  frying,  the 
cup  for  boiling,  and  ''almost  anything  that  can  be  cooked  at  all  can 
be  prepared  in  this  mess  kit."* 

The  present  haversack  has  not  been  altogether  satisfactory,  con- 
taining as  it  does  components  of  the  ration  in  a  more  or  less  untidy 
manner,  with  toilet  articles  and  cooking  utensils  that  necessarily 
become  fouled,  all  dumped  in  together.  It  is  difficult  to  clean  and  to 
keep  clean. 

The  new  haversack  recommended  by  the  Infantry  Equipment 
Board  is  an  expansible  receptacle  capable  of  holding  three  or  four 
days'  rations.  It  can  be  opened  out  flat  for  thorough  airing,  washing, 
and  cleaning.  It  is  to  contain  half-pound  cartons  of  hard  bread 
7i  by  2^  by  2§  inches,  a  bacon  can,  and  a  triple  canister,  each  the 
size  of  the  above  carton.  The  former  holds  two  rations  of  bacon,  the 
latter  three  of  coffee,  sugar,  and  salt.  One  ration  of  bacon  may  be 
carried  in  the  meat  can.  "To  minimize  fouling  of  the  haversack  by 
ujiclean  ration  utensils,  a  special  removable  receptacle  therefor  is 
laced  to  the  outside  of  the  haversack."  '" 
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A  new  flask-shaped  canteen  with  a  flat  bottom  and  a  nested  cup 
has  been  provided.  Water  can  be  boiled  in  it.  and  it  is  an  improve- 
ment upon  the  romantic  old  article  which  is  so  difficult  to  clean.*'* 

Field  Service  Regulations  provide  that  each  man  carry  in  his 
haversack  one  haversack  ration  and  one  emergency  ration.  ''When 
combat  is  probable,  or  troops  are  liable  to  be  separated  from  their 
field  trains,  each  man  starts  with  one  additional  haversack  ration."* 

Army  Regulations  state:  ''The  emergency  ration  is  furnished  in 
addition  to  the  regular  ration  for  troops  in  active  campaign  or  in  the 
field  for  purposes  of  instruction,  and  will  not  be  opened  except  by 
order  of  an  officer  or  in  extremity,  nor  used  when  regular  rations  are 
obtainable."  -  Various  kinds  have  been  tried  but  none  yet  definitely 
adopted.  The  Commissary  Department  has  recently  devised  and 
approves  an  emergency  ration  which  seems  excellent  of  its  kind.  It 
weighs  8  ounces  and  consists  of  chocolate  liquor,  nucleo-casein, 
malted  milk,  egg  albumen,  powdered  cane  sugar,  and  cocoa  butter. 
It  furnishes  52  grams  proteid,  72  grams  fat,  110  grams  carbo- 
hydrates, with  a  food  value  of  1,334  calories.  The  ingredients  are 
compressed  into  three  cakes  resembling  a  chocolate  confection  and 
inclosed  in  a  sealed  tin  can.  It  is  pleasant  to  the  taste  and  may  be 
eaten  without  further  preparation. 

There  seems  to  be  considerable  question  about  the  desirability  of 
an  emergency  ration,  and  the  equipment  board  recommended  that 
an  additional  haversack  ration   be  substituted  for  the  emergency 
ration  now  carried  by  each  soldier  in  campaign.*" 

In  conclusion,  it  is  believed  that  the  recent  improvements  in  the 
field  rations  and  the  means  of  preparuig  them  provide  a  dietary  for 
soldiers  that  leaves  but  little  room  for  improvement.  While  the 
haversack  ration  is  somewhat  meager  the  provision  for  supplementing 
it  affords  a  sufficient  but  not  an  excessive  amount  of  nourishment. 
It  is  a  wise  provision  that  supplies  young  men  undergoing  the  neces- 
sary exertion  and  hardship  of  a  soldier's  life  with  an  abundance  of 
wholesome  food,  and  a  large  experience  of  practical  life  has  demon- 
strated that  tliis  class  of  men  requires  the  ample  food  supply  provided. 

'  General  Order  15,  War  Department.  1^11. 

-  Paragraph  1226,  U.  S.  A.  Regulatioiis,  and  G.  0.  60,  W.  D.,  1911. 

^  Paragraph  1223,  U.  S.  A.  Regulatioun,  and  G.  O.  60,  W.  D.,  1911. 

*  Havard's  Military  Hygiene. 

*  Report  of  the  Commissary  General,  19  LO. 

•*  Circular  No.  5.  War  Dept.,  Commissary  General  Office,  1911. 
^  Report  of  the  Commissary  General,  191 L. 
'*  Field  Service  Regulations,  U.  S.  A. 
"  Manual  for  Army  Cooks,  1910. 
'"  Infantry  Journal,  September,  1910. 


VALUE    TO   THE    ARMY    IN    CHANGES    IN   THE    RATION    AND    ITS 

PREPARATION. 

Capt.  M.  A.  Elliott,  Jr.,  Subsistence  Department,  United  States  Army. 

The  subject  of  the  soldier's  ration,  its  supply  and  preparation,  is 
of  prime  importance.  Without  food  the  human  engine  can  not 
develop  the  power  required,  and  if  not  furnished  and  prepared  in  a 
sanitary  manner  the  number  present  for  duty  on  the  firing  line, 
whether  real  or  simulated,  will  naturally  be  decreased.  In  garri- 
son the  problem  of  a  proper  administration  of  the  soldier's  diet  is 
comparatively  simple.  It  is  under  the  changed  conditions  of  life 
in  the  field,  especially  under  adverse  and  difficult  methods  of  supply, 
that  the  problem  becomes  one  in  which  keen  and  constant  effort  is 
required  on  the  part  of  all,  not  only  to  subsist  the  soldier  but  to 
endeavor  to  avoid  the  malign  effect  of  improper  food. 

Naturally  the  troops  of  the  least  experience  are  the  greatest 
sufferers,  and  it  will  always  be  so.  Individual  training  of  the  man 
must  be,  and  is,  the  only  remedy  for  such  a  condition. 

We  have  advanced  materially  in  the  last  decade  in  matters  per- 
taining to  the  personal  hj^giene  of  the  soldier.  It  has  been  but  a 
few  years  since  the  time  when,  if  one  or  more  day's  ration  were 
carried  by  the  soldier  personally,  it  would  consist  in  the  main  of 
bacon  and  hard  bread,  wrapped  in  the  first  bit  of  scrap  paper  upon 
which  he  could  place  his  hands;  then  placed  in  the  haversack  to 
keep  company  with  a  pipe,  a  toothbrush,  or  the  many  other  articles 
+herein.  The  treatment  of  the  hard  bread  was  the  same.  Many 
stomachs  survived;  in  fact,  probably  the  great  majority;  but  one 
case  of  illness  from  a  bit  of  food  contaminated  in  this  way  was  one 
too  many.  Now,  how  differently  we  furnish  the  soldier  with  this 
simple  and  efficient  ration.  The  bacon  is  inclosed  in  a  sealed  tin 
box.  the  hard  bread  in  a  sealed  carton,  both  articles  free  and  safe 
from  pollution. 

This  change  is  one  of  the  greatest  steps  ever  made  to  guard  the 
health  of  the  individual.  It  is  not  the  purpose  of  this  article,  how- 
ever, to  go  much  further  than  to  briefly  outline  the  various  rations 
now  supplied,  their  method  of  preparation,  and  to  point  out  by 
comparison  the  advancement  over  former  methods.  Troops  are 
jilways  living  under  one  of  two  conditions — in  garrison  or  the  field. 

SUBSISTENCE   IN   GARKISON. 

When  located  in  permanent  garrison,  troops  are  subsisted  upon  the 
garrison  ration;  the  general  manner  of  messing  is  by  company 
messes  which  are  conducted   under   the   supervision  of   the  officer 
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commanding  the  company.  The  garrison  ration  is  ample  in  quan- 
tity, and  the  equipment  of  the  company  kitchen  is  so  complete  as 
to  present  no  difficulty  either  to  the  proper  preparation  of  food  or 
to  the  strict  enforcement  of  complete  and  entire  cleanliness  in  hand- 
ling it  from  the  raw  state  until  it  is  placed  before  the  soldier  for  con- 
sumption. The  next  step  in  the  subsistence  of  the  soldier  is  when  he 
passes  from  garrison  life  into  life  in  permanent  or  semipermanent 
camps.  Facilities  for  caring  for  foodstuffs  and  the  disposal  of  waste 
are  not  as  convenient  or  elabaorate  as  in  garrison  life,  but  ade- 
quate methods  are  in  use  by  which  all  the  rules  of  health  can  be 
observed.  The  ration  in  camps  of  this  kind  remain  the  same  as  in 
garrison.  Prior  to  January,  1911,  the  Army  was  subsisted,  when 
in  the  field,  on  a  ration  known  as  the  "field  ration."  For  several 
years  this  particular  ration  had  been  added  to,  amplified,  and 
improved  until  it  had  become  in  fact  almost  the  same  in  the  com- 
ponents and  substitutive  articles  as  the  one  first  referred  to,  i.  e., 
the  garrison  ration. 

It  being  recognized  that  the  question  of  supply  in  camps,  per- 
manent or  semipermanent,  was  but  little  different  from  that  of  supply- 
ing permanent  posts,  but  that  beyond  a  certain  point  in  field  service 
the  bulky  field  ration  could  not  be  supplied.  On  January  25,  1911, 
the  field  ration  was  abolished  for  reasons  previously  stated,  also  its 
excessive  bulk  and  the  consequent  difficulty  of  being  carried  in  the 
haversack.  Its  place  was  filled  by  a  ration  ofiicially  termed  the 
"haversack  ration."  It  was  similar  to  a  ration  of  the  kind  adopted 
in  1908,  in  addition  to  the  now  abandoned  field  ration,  except  that 
the  substitution  of  canned  meats  in  heu  of  bacon  was  authorized 
for  the  reason  that  bacon  may  not,  and,  in  fact,  is  not,  always  pro- 
curable when  desired  in  large  quantities  on  short-time  demand, 
but  any  deficiency  can  always  be  filled  by  corned-beef  hash  or  like 
meat  products.  The  condiment  (pepper)  was  eliminated  from  the 
ration  also,  it  being  unduly  expensive  in  the  form  furnished.  The 
haversack  ration  fulfills  as  nearly  as  possible  all  requirements  of  a 
simple  and  efficient  ration.  It  is  easly  carried  by  the  soldier,  being 
compact  and  weighing  less  than  2^  pounds. 

The  haversack  ration  for  one  day  is:  Bacon,  12  ounces,  or  canned 
meat,  16  ounces;  hard  bread,  16  ounces;  coffee,  R.  and  G.,  1.12 
ounces;   sugar,  2.4  ounces;   salt,  0.16  ounce. 

When  troops  are  subsisted  on  the  haversack  ration,  and  it  is 
practicable  to  supplement  it,  the  commanding  general  may  direct 
the  issue  in  kind,  in  addition  to  the  ration,  such  available  articles  of 
food,  not  in  excess  of  the  amounts  allowed,  by  corresponding  articles 
of  the  garrison  ration. 

The  havfersack  ration  is  furnished  and  intended  for  troops  beyond 
the  advance  depots.  It  is  upon  this  ration  that  the  bulk  of  work 
in  time  of  war  must  be  done.     Its  superior  sanitary  advantages  over 
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the  old  manner  of  handling  the  personal  ration  has  been  touched 
upon  early  in  this  article. 

In  addition  to  the  ration  above  described  there  is  another,  which 
constitutes  the  final  reserve  of  the  soldier,  namely,  the  "emergency 
ration."  This,  in  its  present  form,  consists  of  a  sealed  tin  receptacle 
containing  three  cakes  (each  one  meal) ,  made  of  sweetened  chocolate, 
malted  milk,  and  dessicated  eggs,  in  the  proportion  of  68  per  cent 
chocolate,  18  per  cent  malted  milk,  and  14  per  cent  dessicated  egg. 
The  ration  is  issued  to  the  soldier  upon  entering  active  service,  and 
it  is  strictly  enjoined  that  it  is  not  to  be  used  except  as  a  last  resort,  or 
when  in  dire  necessity,  or  upon  the  order  of  an  officer.  Once  used  it  is 
replaced  as  soon  as  possible.  The  value  and  need  of  such  final  reserve 
is  apparent.  The  various  rations  which  have  been  mentioned  are 
the  product  of  years  of  campaigning,  and  of  many  experiments,  out 
of  which  has  come  this  better  order  of  things.  The  garrison  ration 
is  elastic  and  sufficient.  The  haversack  ration  has  become  a  neat, 
sufficient,  and  sanitary  article,  where  once,  in  its  manner  of  handling, 
it  was  an  abomination.  By  bringing  ourselves  down  to  the  three  ra- 
tions named  the  problem  of  supply  has  been  simplified.  No  explana- 
tion of  the  soldier's  ration  would  be  complete  without  an  outline  of 
the  manner  in  which  it  is  cooked  in  the  field;  hence,  it  is  necessary 
to  consider  the  subject  of  camp  cookery. 

In  no  other  branch  of  the  military  art  is  there  so  great  a  difference 
between  the  professional  soldier  and  the  amateur  as  in  the  prepara- 
tion of  food  in  the  field.  An  army  properly  fed  (and  properly  fed 
covers  the  whole  field  of  supply  and  hygienic  preparation)  is  the  foun- 
dation of  an  efficient  force,  no  matter  though  they  be  raw  troops  lack- 
ing in  all  the  elements  of  military  training.  Napoleon's  often-quoted 
statement  is  ever  true,  that  "an  army  marches  upon  its  belly."  It 
can  well  be  said,  "No  stomach,  no  soldier." 

CAMP    COOKERY. 

Camp  cookery  is  of  three  kinds — in  permanent  and  temporary  camps 
and  cooking  at  daily  camps  from  day  to  day.  The  general  principles 
are  the  same,  the  differences  being  only  as  to  the  conveniences  at  hand 
in  each  case. 

The  appetite  of  healthy  men,  taken  from  quarters  and  placed  in  the 
field,  increases  for  the  first  few  days.  It  is  also  in  the  first  few  days 
that  green  troops  are  most  liable  to  suffer  from  the  changed  conditions 
of  life  which  they  are  undergoing. 

COMPANY    KITCHEN. 

Each  company  has  its  kitchen  on  its  flank,  and  in  line  with  its  row 
of  tents.  The  simplest  kitchen  consists  of  a  trench,  dug  in  the  direc- 
tion of  the  wind,  of  such  width  that  the  kettles,  when  placed  upon  it, 
do  not  project  more  than  1  inch  beyond  each  side.     The  depth  of  the 
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trench  should  be  about  12  inches  at  the  end  from  which  the  Aviid  ijs 
blowing  and  should  continue  at  thjit  depth  for  4  feet ,  decreasing  then 
gradually  in  depth  for  about  3  feet,  until  only  3  inches  in  depth, 
when  a  space  is  left  equal  to  the  length  of  the  trench  to  servo  as  a  flue. 
The  fire  is  lighted  at  the  deeper  end  of  trench,  and  the  space  occupied 
by  the  fire  should  not  exceed  3^  feet.  This  is  the  simplest  form  of 
field  cooking  and  was  in  vogue  for  many  years;  the  utensils  required 
were  few,  consisting  of  a  nest  of  camp  kettles,  a  small  boiler,  and 
perhaps  a  skillet  or  spider.  If  used  for  more  than  one  night's  camp 
the  arrangement  could  be  greath^  imjnovcd.  By  this  method  of 
cooking  practically  no  heavy  equipment  was  required;  therefore,  no 
great  tax  upon  transportation  was  made.  It  is  the  method  upon  which 
all  troops  eventually  depend  in  war.  The  next  step  in  field  cooking 
was  in  the  use  of  a  range  or  oven,  known  as  the  "Buzzacott"  (from 
the  inventor  of  that  name).  It  is  an  adoption  of  the  Dutch-oven 
principle.  It  consisted  of  a  large  rectangular  box,  the  box  being  made 
of  sheet  iron  or  steel,  with  a  top  of  similar  material.  It  was  compact 
and  strong.  The  outfit  contained  all  the  necessar}^  utensils  for  every 
variety  of  cooking  in  the  field  for  a  company  of  75  men.  The  next 
step  in  field  cooking  was  a  range,  made  to  use  wood.  On  account 
of  its  weight  this  range  was  abolished,  and  a  new  type  substituted, 
which  is  now  in  use.  Considerable  improvement  has  been  made,  in 
order  to  eidarge  the  boiling  space,  and  the  present  range  is  almost  per- 
fect for  field  service.  The  life  of  the  present  range  is  approximately 
two  to  six  months.  Owing  to  the  great  fire  surface  of  the  range,  its 
bottom  plate  will  soon  burn  out.  Its  equipment,  as  to  utensils,  is 
complete.  The  range  alone  weighs  145  pounds  and  its  dimensions 
are  35^  by  25i  by  17  inches.  The  weight  of  the  range  and  equipment 
is  230  pounds.  This  range  can  cook  for  111  men  and  is  known  as 
field  range  Xo.  1.  Field  range  Xo.  2  has  a  capacity  for  55  men.  If 
pack-train  transportation  is  used  it  can  be  transferred  by  pack  mule. 
It  can  be  set  up  in  15  minutes,  including  digging  the  trenth,  and  can 
be  taken  down  in  2  minutes. 

The  final  article  of  the  ration  to  be  touched  upon  and  the  equipment 
pertaining  to  the  preparation  is,  without  doubt,  the  one  in  which 
the  highest  perfection  has  been  attained.  This  article  is  bread. 
For  generations  the  general  assumption  and  expectation  was  that  as 
as  soon  as  troops  passed  into  field  service  hard  bread  would  be  the 
article  in  generaluse,  soft  or  fresh  bread  of  any  kind  the  exception. 

There  has  always  been  an  endeavor  to  supply  soft  bread  to  troops 
in  the  field,  but  only  in  the  past  few  years  has  it  been  possible  to 
do  so.  Of  course,  when  troops  are  separated  from  the  advance 
depots  by  great  distances  their  ultimate  dependence  must  be  upon 
hard  bread,  but  as  long  as  regular  supply  trains  are  in  contact  with 
troops  soft  or  field  bread  can  be  furnished. 
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The  various  classes  of  ovens  that  have  been  used  in  the  United 
States  Army  in  the  past  50  years  can  be  classified  as  follows: 

1.  The  Dutch  oven. — Two  small  vessels  similar  to  two  deep  skillets 
are  placed  together.  The  dough  is  placed  within  vessel,  the  latter 
closed  and  heaped  over  with  live  coals.  No  extensive  baking  is 
possible  in  this  way. 

2.  Straight  fire  Tinockdoion  field  oven. — A  hemisphere  of  metal  in 
two  parts  are  fitted  together  and  covered  with  a  jacket  of  earth, 
which  forms  an  essential  part  of  oven.  The  baking  proj^erties 
depend  largely  upon  the  heat-absorbing  and  radiating  capacity  of 
the  material  used. 

Method  of  operating:  Fire  is  built  in  the  oven  and  drawn  when 
the  oven  has  been  sufficiently  heated  for  baking.  After  withdraw- 
ing the  fire  the  oven  is  tightly  closed  for  about  an  hour  to  allow 
proper  distribution  and  equalization  of  heat.  The  oven  is  then 
ready  to  receive  the  dough.  This  is  the  form  of  oven  that  was 
used  generally  in  the  Civil  War.  Intermittent  experiments  were 
carried  on  for  some  years  endeavoring  to  obtain  a  substitute  for 
this  oven,  but  the  eventual  result  was  to  return  to  it  as  being  the 
most  generally  satisfactory  oven  in  existence.  It  was  not  until 
the  years  1908  and  1909  that,  due  to  the  efforts  of  the  Subsistence 
Department  of  the  Army,  an  oven  was  developed  that  performed 
its  functions  better  than  the  oven  previously  described,  with  greater 
capacity,  and  at  the  expense  of  about  one-third  the  amount  of  fuel 
formerly  consumed.  This  oven  has  sufficient  capacity  to  supply 
bread  for  a  regiment  of  infantry  at  war  strength  (1,600  men).  The 
oven,  having  a  capacity  of  216  pounds  of  bread  at  one  baking,  with 
the  ordinary  force  assigned  turns  out  1,512  pounds  of  bread  per 
day.  It  was  first  planned  to  furnish  one  of  these  ovens  and  equip- 
ment to  a  regiment,  but  it  was  found  from  experience  that  the 
problem  of  supply  could  best  be  solved  by  the  establishment  of 
divisional  bakeries. 

A  divisional  field  bakery,  as  the  name  implies,  is  capable  of  baking 
for  a  division  consisting  at  war  strength  of  19,850  men,  including 
line  and  staff.  It  consists  of  12  field  ovens,  knockdown,  the  equip- 
ment for  handling  the  dough,  bread  when  baked,  and  necessary 
canvas  for  shelter,  and  field  transportation,  consisting  of  12  wagons. 
These  ovens  with  required  equipment  are  capable  of  baking  bread 
for  a  division  consisting  of  19,850  men  under  ordinary  working 
condition  and  the  personnel,  consisting  of  65  bakers,  4  cooks,  and 
12  teamsters.  A  division  field  bakery  consists  of  four  sections  of 
three  units  each  and  are  lettered  A,  B,  C,  and  D,  the  units  being 
numbered  from  1  to  12.  This  formation  provides  for  the  detach- 
ment and  assignment,  when  necessary,  of  one  section  to  each  of 
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the  three  brigades  and  one  section  to  the  artillery  and  organizations 
not  brigaded.  The  formation  of  the  section  provides  for  the  detach- 
ment and  assignment,  when  necessary,  of  one  unit  to  a  regiment  or 
an  organization  of  correspondmg  strength.  Field  bakeries  are  so 
organized  and  equipped  that  each  unit  or  section  is  complete  in 
itself.  Orders  directing  movement  therefor  simply  specify  the 
number  of  field  bakeries,  sections,  or  units  required  at  a  given  place 
and  the  officer  to  whom  to  report.  Under  ordinary  field  conditions 
garrison  bread  will  be  supplied  the  troops,  but  if  the  bakery  is  too 
far  away  from  the  troops  and  it  is  necessary  that  bread  should  be 
transported  by  wagons  or  train  it  will  be  necessary  to  abolish  the 
baking  of  garrison  bread,  and  field  bread  will  be  supplied  for  the 
troops.  As  before  mentioned,  the  capacity  of  a  unit  is  216  pounds 
per  run,  and  7  runs  is  considered  a  day's  work.  The  capacity  of 
a  unit  is  cut  down  when  field  bread  is  baked  from  216  pounds  to 
144  pounds  per  run,  and  the  runs  must  be  mcreased  in  order  to  bring 
the  daily  baking  capacity  to  its  original  state. 

FIELD    BREAD. 

This  bread  is  intended  to  take  the  place  of  hard  bread,  and  it 
answers  the  same  purpose;  that  is,  it  is  condensed  under  the  small- 
est volume  and  least  weight  and  contains  all  the  nutritive  elements 
of  the  flour  and  can  be  kept  in  a  long  period  of  preservation. 

But,  in  the  manufacture  of  field  bread,  it  is  sought  to  obtain  a  more 
digestible  food  than  hard  bread,  more  easily  eaten  and  better  liked 
by  the  troops.  Field  bread  is  porous  in  texture,  and  this  facilitates 
its  absorption  of  liquids  and  its  mastication  when  dry,  while  it  per- 
mits the  taking  of  the  gastric  juices  to  a  greater  degree  than  hard 
bread.  At  a  temperature  of  37°  C.  field  bread  takes  up  four  times 
its  weight  of  water,  while  hard  bread  will  take  up  only  half  as  much. 
Plunged  in  boilmg  water  field  bread  is  soaked  in  6  minutes,  while 
hard  bread  requires  more  than  10.  Finally,  according  to  experi- 
ments, field  bread  contains  a  greater  percentage  of  nitrogenous 
matter  than  does  hard  bread ;  it  is  more  digestible  and  is  more  easily 
consumed. 

Also,  field  bread  is  less  subject  to  attacks  from  insects  than  hard 
bread;  in  the  latter  they  develop  quite  readily,  owing  to  its  foliated 
texture.  The  insect,  once  admitted  through  any  crack  in  the  crust, 
easily  gains  the  interior  of  the  loaf  and  develops  therein  without 
hindrance,  and  no  brushing  can  dislodge  it.  This  the  cellular  struc- 
ture of  the  field  bread  prevents.  The  external  cracks  arc  rare  com- 
pared with  the  size  of  the  loaf  and  the  aeration  boles  throughout  its 
surface.  It  is  found,  too,  that  a  very  prolific  source  of  mold  is  the 
recr}''staUization  of  the  salt,  and  it  is  sought  to  do  away  with  this  by 
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using  perfectly  pure  salt  and  by  straining  the  water  in  which  it  has  been 
dissolved,  so  as  to  prevent  any  deposit  therein.  In  its  manufacture 
there  are  employed  flour,  water,  salt,  and  grain  yeast  to  the  exclusion 
of  sour  dough  or  maiden  yeast,  which  might  give  a  tinge  of  bitter- 
ness to  the  bread.  The  flour  employed  should  be  of  the  best  quaUty 
and  should  leave  nothing  to  be  desired  in  the  matter  of  its  state  of 
preservation.  It  should  be  exclusively  of  soft  wheat  and  bolted  to 
30  per  cent  and  should  not  be  less  than  1  month  and  not  more  than 
4  months  old.  Field  bread  requires  an  extremely  stiff  dough  and 
should  not  be  carried  old. 

The  yeast  is  first  dissolved  in  several  quarts  of  water  at  a  tempera- 
ture not  less  than  35°  C,  rubbing  between  the  hands  until  it  yields 
an  abundance  of  foam.  The  flour  is  then  slowly  added,  and  the 
mass  is  worked  as  in  ordinary  bread  making.  The  yeast  being 
thoroughly  incorporated  with  the  flour,  the  mass  is  deposited  in  any 
suitable  receptacle,  covered  over,  and  allowed  thus  to  remain  a 
period  of  30  to  40  minutes.  The  main  point  in  field  bread  is  to 
retain  as  much  moisture  in  the  finished  product  as  is  consistent  with 
best  keeping  qualities.  It  should  be  thoroughly  dry;  that  is  to  say, 
it  should  not  have  more  than  13  per  cent  moisture,  should  not  crumble, 
and  should  be  sufficiently  firm  to  resist  the  operation  of  packing  and 
transportation.  If  for  any  reasons  the  bread  has  dried  out  too  much 
and  is  too  hard  for  ordinary  purpose,  it  should  be  soaked  in  water 
for  a  few  minutes  (time  of  soaking  depends  entirely  upon  the  size 
of  the  loaf),  then  baked  in  a  hot  oven,  and  the  bread  will  take  the 
appearance  and  taste  of  a  fresh  loaf  of  bread,  but  bread  so  treated 
must  be  eaten  at  once,  as  the  process  can  not  be  performed  the 
second  time.  Experiments  with  field  bread  have  been  made  in  the 
Army  cooking  and  baking  schools  since  the  latter  part  of  1910,  and 
the  article  was  successfully  used  at  various  maneuver  camps  during 
1911  and  1912.  It  is  well  Uked  by  the  soldiers,  probably  owing  to 
the  fact  that  it  contains  less  crumb  and  more  crust  than  the  ordinary 
garrison  bread,  and  is  therefore  easily  digested.  It  has  filled  a  long- 
felt  want  and  great  need  and  is  without  doubt  one  of  the  greatest 
steps  ever  made  in  the  problem  of  proper  feeding  in  the  field. 

The  ration  in  general  has  been  covered  briefly  in  tliis  article.  I 
have  endeavored  to  show  the  greatest  improvements  of  recent  years, 
but  in  the  time  allotted  it  is  impossible  to  do  the  whole  subject 
justice;  however,  the  sahent  features  have  been  covered.  Our 
progress  has  been  great  in  the  last  decade,  especially  so  in  the  last 
five  years.  It  is  a  subject  worthy  of  great  interest,  of  earnest  efforts, 
and  untiring  zeal,  for  upon  the  proper  subsistence  of  the  soldier 
depends  the  efficiency  of  the  Army.  It  is  the  foundation  upon  wliich 
our  edifice  is  buUt. 


GENERAL  STATISTICAL  DATA  RELATING  TO  HEALTH  CONDITIONS 
IN  THE  NAVY    OF  CHILE. 

By  Fleet  Surgeon  Maj.  Alberto  Adriasola,  Chilean  Navy. 

The  submission  of  these  statistical  data  partakes  onty  of  the  char- 
actor  of  a  general  report  on  the  prevalence  of  disease  and  mortality 
in  the  navy  of  Chile;  therefore,  we  will  not  study  those  points  of  high 
interest  to  the  hygienist  who  desires  to  ascertain  the  frequency  of 
the  diseases  in  the  navy,  their  causes,  and  the  conditions  of  their 
development  and  evolution,  particularly  and  collectivel}',  nor  the 
form  of  prophylaxis  of  the  diseases  of  an  avoidable  character.  We 
wish  merely  to  give  information  as  to  the  diseases  which  present  them- 
selves in  our  navy,  which  consists  of  units  of  combat  of  different  types, 
such  as  battleships,  protected  cruisers,  wooden  vessels,  torpedo  boats, 
etc.,  which  are  continuously  plying  up  and  down  the  long  coast  line, 
of  the  Pacific,  from  the  equatorial  to  the  Antarctic  waters  which 
approach  the  Magellan  region,  Tierra  del  Fuego,  and  Cape  Horn,  in 
addition,  there  are  constantly  one  or  more  vessels  stationed  on  the 
southern  coast  engaged  in  hydrographic  studies,  while  there  are  other 
school  ships,  which  sail  in  every  sea. 

In  order  to  attain  our  purpose,  we  have  the  honor  to  present  these 
data  corresponding  to  the  last  10  years  (1902-1911).  Table  No.  1  ^ 
shows  the  prevalence  of  disease  during  the  period;  table  No.  2,  the 
diseases  observed  during  the  same  length  of  time;  and  table  No.  3, 
the  deaths  which  have  occurred. 

HEALTH    STATISTICS. 

The  average  number  of  men  in  the  navy  during  the  10  years  was 
6,387. 

The  average  number  of  sick  per  annum  amounted  to  7,028 ,  wliich  gives 
an  average  coefficient  of  sickness  per  annum  of  1.167  per  thousand. 

The  deaths  which  occurred  numbered  a  total  of  323,  which  gives 
an  annual  average  of  32.3. 

The  prevalence  of  disease  is  so  great  (1.167  per  cent)  because  the 
same  person  may  report  sick  a  number  of  times  during  the  year,  either 
with  a  different  complaint  or  ^\dth  a  recurrence  of  the  same  disease- 
As  will  be  observed,  the  average  annual  mortality  during  the  10 
years  reached  5.1,  which  M'e  may  consider  low  in  relation  to  that  of 
the  army  on  land,  notwithstanding  the  numerous  accidents  on  the 
sea,  the  hardshii)s  of  living,  and  labor  of  sailors,  which  proves  the 
good  character  of  the  sanitation  on  board. 

This  rate  of  mortality  could  have  been  even  more  favorable,  but  as 
will  be  observed  in  the  years  1906  and  1911,  the  number  of  deaths  was 
increased  by  the  epidemic  of  smallpox,  which  swept  the  countiy  at 
that  time,  and  drowning  accidents,  which  cost  the  lives  of  five  cadets 
of  the  naval  school. 
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The  diseases  which  caused  the  deaths  were,  in  the  order  of  fre- 
quency, the  following:  Tuberculosis  (pulmonary^  pleural,  and  laryn- 
geal), 51;  typhoid  fever,  25,  a  little  less  than  8  per  cent. 

These  diseases  caused  real  ravages  throughout  the  country;  but  in 
recent  years  antituberculosis  leagues  have  been  established,  due  to 
private  initiative,  and  the  Government  is  causing  public  works  of 
sanitation  to  be  constructed  in  a  large  number  of  cities,  for  the  pur- 
pose of  improving  their  drainage  and  drinking  water. 

Broncho-pulmonar)^  affections,  all  together,  give  a  total  of  42 ;  that 
is  to  say,  13  per  cent. 

The  rate  of  the  prevalence  of  other  diseases  is  such  as  not  to  be 
worthy  of  special  remarks. 

DISEASES    OBSERVED. 

The  classification  which  we  have  adopted  in  our  navy  is  the  same 
as  that  adopted  in  the  French  Navy,  and  differs  but  little  from  the 
nomenclature  of  Prof.  Bertillon,  which  is  the  official  classification  in 
the  offices  of  medical  statistics  in  the  country. 

The  order  of  frequency  of  the  occurrence  of  diseases,  grouped 
according  to  our  nomenclature,  and  which  amounted  to  70,409  cases 
in  the  10  years  covered  by  these  data,  is  as  follows: 

I.  Contagious  and  general  diseases,  12,868,  or  18.2  per  cent  of  all 
cases  observed. 

IX.  Venereal  diseases,  11,907,  or  16.9  per  cent. 

This  high  percentage  in  this  group  of  diseases  is  explained  by  the 
fact  that  prostitution  in  Chilean  ports  is  badly  regulated,  and  by 
the  fact  that  there  exists  also  a  large  amount  of  clandestine  prosti- 
tution which  is  absolutely  beyond  medical  supervision. 

With  regard  to  individual  prophylaxis,  the  entire  personnel  of  the 
fleet  receives  instruction  and  treatment  of  a  preventive  character  as 
often  as  possible;  but,  however,  these  measures  do  not  give  as  good 
a  result  as  could  be  desired. 

XIV.  Traumatic  and  surgical  complaints,  10,503,  or  14.8  per  cent. 

V.  Diseases  of  the  respiratory  system,  8,618,  or  12.2  per  cent. 
XII.  Diseases  of  the  skin,  8,272,  or  11.7  per  cent. 

VI.  Diseases  of  the  pharynx,  mouth,  and  esophagus,  3,133,  or  4.4 
per  cent. 

II.  Animal  parasites,  2,586,  or  3.6  per  cent. 

The  rate  of  the  prevalence  of  the  other  groups  of  diseases  is  such 
as  not  to  attract  attention,  as  will  be  observed  on  the  respective  list. 

In  concluding  these  remarks,  we  take  the  liberty  of  expressing  the 
opinion  that  the  adoption  of  a  uniform  nomenclature  by  all  nations 
would  be  very  convenient  in  permitting  the  medical  statistics  of  the 
same  to  be  similar, 

'  Since  the  main  statistical  facts  are  given  in  the  paper,  the  publication  of  the 
more  detailed  statistical  tables  accompanying  it  was  not  deemed  necessary. 


STATISTIK  TXBER  (EVENTTTELLE)  ZXJNAHME  DER  BLINDDARMENT- 
ZtJNDTINGEN  IN  DER  MARINE  UND  HERE  TJRSACHEN. 

Marine-Oberetabsarzt  Dr.  Hennig,  Berlin,  Germany. 

Die  vielen  in  den  letzten  Jahrzehnten  veroffentlichten  Berichte 
liber  Blinddarmentzundung,  ihre  Ursache  und  Verbreitung  und  die 
gewaltige  Zimahme,  die  diese  Krankheit  in  den  letzten  Jaliren  an- 
scheinend  erfahren  hat,  geben  mir  Veranlassung,  in  dieser  Hinsicht 
das  Material  der  Kaiserlichen  Marine  zu  prtifen. 

Die  Falle  sind  zur  Beurteilung  sehr  gtinstig,  da  die  Marinemann- 
schaften  sich.  unter  standiger  arztlicher  Aufsicht  befinden. 

Es  konnen  somit  die  Ursachen  der  Krankheit,  soweit  sie  sich  auf 
aussere  Einfliisse  beziehen  oder  Folgen  vorhergegangener  anderer 
Krankheiten  darstellen,  hier  besonders  gut  festgestellt  werden. 

Ferner  eignet  sich  das  Material,  das  aiis  den  verschiedensten  Ge- 
genden  der  Erde  stammt,  sehr  gut  zur  Entscheidung  der  Fragen, 
welchen  Einfluss  die  Ernahrungsweise,  das  Klima  der  einzelnen  Lan- 
der und  die  Jahreszeiten  auf  die  Entstehung  der  Krankheit  haben. 

Gimstig  zur  Beurteilung  der  Falle  ist  auch  die  Tatsache,  dass  die 
Marinemannschaften  fast  alle  am  Ende  des  zweiten  oder  am  Beginn 
des  dritten  Lebensjahrzehntes  stehen,  einem  Zeitraum,  in  dem  be- 
kanntlich  Blinddarmentziindungen  besonders  haufig  vorkommen. 

Wie  die  Verhaltnisse  hinsichtlich  der  Vermehrung  der  Blind- 
darmentziindungen in  der  Marine  seit  dem  Jahre  1876  liegen,  dariiber 
gibt  folgende  Kurve  Aufschluss: 
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Wir  sehen  daraus,  dass  die  Anzahl  der  Blinddarmfalle  seit  dem 
Jahre  1897  standig  und  von  Jahr  zu  Jahr  mehr  ansteigt.  Wenn  wir 
auch  noch  horen,  dass  jetzt  die  einzelnen  Falle  im  allgemeinen 
schwerer  verlaufen  als  in  den  fTiiheren  Jahrzehnten,  so  mtissen  die 
Schadigungen  die  zur  Blinddarmentzundung  fiihren,  entweder  in 
vermehrtem  Masse  jetzt  auftreten  oder  neue  hinzugekommen  sein. 
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Um  hieriiber  Aufschluss  zu  bekommen,  ist  es  notig,  auf  die  mannig- 
fachen  Ursachen,  die  Wurmfortsatzentzundung  direkt  oder  indirekt 
hervomifen,  imd  auf  die  Sondenirsachen,  die  event!,  f iir  die  Marine 
in  Betracht  kommen,  genauer  einzugehen. 

I.    INNERE  URSACHEN,  BEDEUTUNG   DES   BAUES  DES   WURMFORTSATZES 
FUR  DIE   ENTSTEHUNG   DER    ERKRANKUNG. 

Des  Ubels  Wurzel  liegt  fast  in  alien  Fallen  in  den  mangelhaften 
anatomischen  Verhaltnissen  des  Wurmfortsatzes  selbst,  oder  denen 
seines  Mesenteriolums. 

(a)  Ldnge. — Wie  folgende  Ubersicht  tiber  231  Wiirmfortsatze  des 
vorliegenden  Materials  zeigt,  ist  die  groste  Mehrzahl  der  Wurmfort- 
satze  tiber  6  cm  lang.  Damit  ist  also  auch  in  den  meisten  Fallen 
Gelegenheit  zu  Verbiegungen  und  Knickungen  und  dadurch  bewii-kten 
Verengerungen  des  Lumens  gegeben,  namentlich  wenn  noch  ein  zu 
kurzes  Gekrose  zur  Knickung  disponiert.  Auch  die  mehr  oder 
weniger  ausgebildeten,  an  sich  physiologischen  Biegungen  und 
Kj-ummungen — ganz  gerade  ist  ja  kein  Wurmfortsatz — sind  hierbei 
von  Wichtigkeit,  da  hinter  ihnen  der  Inhalt  leicliter  zurtickbleiben 
und  stagnieren  kaim. 
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(b)  Enge. — Dann  spielt  die  lichte  Weite  dieses  Organs  eine  grosse 
Rolle.  Bei  der  grosseren  Mehrzahl  der  Menschen  der  weissen  Rasse 
ist  das  Lumen  des  Wurmfortsatzes  eng,  zwar  nicht  von  Geburb  an, 
denn  in  den  ersten  Lebensjahi-en  ist  dieser  Darmanhang  infolge 
wenig  kraftiger  Wandung  und  fast  ganz  flacher  diinner  Schleimhaut 
noch  geraumiger,  schlaffer  und  im  AnfangsteU  trichterformig  gebildet. 
Im  Laufe  der  Zeit,  wenn  kraftigere,  hartere  Speisen  den  Darmkanal 
passieren  und  die  Gerlachsche  Klappe  an  seiner  Miindung  sich  aus- 
bUdet,  wird  dann  seine  Wand  starker,  die  Schleimhaut  dicker  und 
faltiger  und  damit  das  Lumen  enger.  Auch  die  Muskulatiu*  wird  im 
Vergleich  zur  Lichtmig  eigentlich  iiberstark  und  tibt  im  Fall  einer 
Verlegung  der  Miindung  dm"ch  hartere  Kotmassen  auf  den  Inhalt 
einen  so  kraftigen  Druck  aus,  dass  unter  Umstanden  die  Schleim- 
haut an  den  nachgiebigen  Eintrittsstellen  der  Blut-  und  Lymph- 
gefasse  verdrangt  wird.*  An  diesen  geschadigten  Stellen  konnen 
dann  die  Bakterien  leicht  einw^andem. 

Bei  einzelnen  Menschen  bleibt  aber  der  Wurmfortsatz  relativ 
weit,  und  solche  Anlagen  sind,  wie  beobachtet,  auch  erblich.  Diese 
Individuen  sind  dadurch  gegen  Blinddarmentziindungen  geschiitzt, 
wie  die  Feststellungen  Oberndorfers  ^  an  zahlreichem  Leichenmaterial 
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ergeben  haben.  In  solch  besonders  gliicklicher  Lage  befinden  sich 
vielleicht  auch  die  Kamerunneger,  denn  bei  einer  Reihe  von  Wiirm- 
fortsiitzen,  die  ich  gelegentlich  einer  grossen  Anzahl  von  Bauchopera- 
tionen  iin  Regierungs-Hospital  zu  Duala  im  Jalue  1905  zu  Gesicht 
bekam,  fiel  mir  stets  neben  der  Lange  von  18-22  cm.  und  dariiber 
auch  die  relative  Schlaffheit  und  Dicke  der  Wurmfortsatze  auf.  Sie 
betrug  in  fast  alien  Fallen  die  eines  kleinen  Fingers.  Entziindliche 
Erscheinungen  irgend  welcher  Art  waren  daran  selbst  dann  nicht  uz 
finden,  wenn  im  Korper,  besonders  in  der  Muskulatur,  wahrscheinlich 
auch  in  den  Diirmen,  zahlreiche  Parasiten.  namentlich  Filarien 
vorhanden  waren.  Infolge  ihrer  Lange  waren  die  Wurmfortsatze 
auch  fast  immer  in  einigermassen  weiten  Bruchsacken,  ofters  sogar 
in  solchen  Hnksseitiger  Leistenbriiche,  aber  stets  olme  jede  Spur  von 
Erkrankung,  zu  finden. 

Ich  erwahne  diese  Beobachtungen,  da  namentHch  Haberlein ' 
darauf  aufmerksam  macht,  dass  bei  den  Naturvolkern  wohl  zweck- 
massigere  Wurmfortsatzformen  bestehen,  dass  aber  bei  den  in  den 
heutigen  Kulturlandern  lebenden  Menschenrassen  infolge  der  viel- 
fachen  Rassenkreuzungen  unzweckmassige  Kombinationen  von 
Wurmlange,  Form  und  Mesenteriohimbildimg  entstanden  sind. 
Eine  Auffassung,  die  meines  Erachtens  vie!  fiir  sich  hat.  Zwar  hat 
McLean,*  der  in  Tsingtau  viele  Wurmfortsatze  dortiger  Chinesen  bei 
Operationen  bezw.  Obduktionen  gesehen  hat,  einen  anatomischen 
Unterschied  zwischen  diesen  und  denen  der  weissen  Rasse  nicht 
feststellen  konnen,  nur  die  Tatsache,  dass  eben  die  chinesischen 
Wurmfortsatze  ohne  Krankheitserscheinungen  sind,  wie  denn  auch, 
dass  Blinddarmentziindung  bei  den  Chinesen  unseres  Schutzgebietes 
eine  unbekannte  Krankheit  ist.  In  allerneuster  Zeit  sind  aber  doch 
auch  Falle  von  typischer  Bhnddarmentziindung  bei  Chinesen 
beobachtet. 

Marine-Oberstabsarzt  Dr.  Podesta  hat  1910  einen  mit  Abscedie- 
rung  einhergehenden  Anfall  bei  einem  Chinesen  im  Schutzgebiet 
operiert,  und  ein  zweiter  Fall  wurde  an  Bord  des  Loyddampfers 
Cohlenz  vom  Schiffsarzt  Dr.  Lau  auf  der  Fahrt  von  Hongkong 
nach  Yokohama  durch  Operation  gerettet  und  dann  in  Heilung  dem 
Marine-Hospital  Yokohama  iiberwiesf-n.  Also  auch  der  Chinese 
scheint  gegen  Wurmfortsatzentziindungen  nicht  ganz  gefeit  zu  sein. 

(c)  Innerer  Bau.- — Man  nimmt  auch  an,  dass  der  Follikelreichtum 
des  Wurmfortsatzes  einen  Grund  zur  Entstehung  der  Appendicitis 
abgeben  konne.  Nach  von  Hansemann  ^  entsteht  dieser  infolge 
Schwundes  der  specifischen  Elemente,  der  Driisen,  in  dem  rudi- 
mentaren  Organ  durch  Niiheraneinanderriicken  der  nicht  specifi- 
schen, der  lymphatischen  Elemente.  Eugen  Albrecht  sieht  im 
Follikelreichtum  eine  Anpassung  an  die  Lebensweise  der  Fleisch- 
fresser  infolgre  Auf^abe  der  Rolle  des  resorbierenden  Darmes  und 
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Ubernahme  der  eines  lymphatischen  Organes.  Der  Vergleich.  mit 
einem  anderen  lymphatischen  Organ,  den  Mandeln,  liegt  nahe, 
aber  doch  besteht  zwischen  diesen  und  der  Appendix  eine  grosse 
Verschiedenheit.  Schon  diirch  die  Liicken  im  Epithel  unterscheiden 
sich  die  lymphatischen  Apparate  der  Tonsillen  von  denen  des  Wurm- 
fortsatzes,  dann  fehlen  hier  auch  die  Mandelpfropfe,  von  denen  so 
hjiufig  Anginen  ausgehen.  Appendicitis  ist  also  nicht  dasselbe,  wie 
Angina  tonsillaris,  zumal  auch  in  den  anderen  Darmabschnitten 
sehr  viel  ahnlich  dicht  stehende  Lymphfollikel  vorhanden  sind,  in 
denen  sich  die  Angina  auch  nicht  festsetzt.* 

Die  lymphatischen  Elemente  wirken  aber  meiner  Meinung  nach 
bei  der  Entstehung  der  Wurmfortsatzentziindung  insofern  mit, 
als  sie  infolge  von  Entziindungs-bezw.  Toxinwirkung  an  einzelnen 
Stellen  leicht  anschwellen  und  so,  das  enge  Lumen  noch  mehr  ver- 
engernd  zur  Stauung  des  Inhalts  fiihren  konnen.  Infolge  dieser 
Stauung  kann  dann  wieder  Schiidigung  und  teilweiser  Verlust  des 
Schleimhautepithels  eintreten  und  dadurch  der  Bakterieneinwan- 
derimg  ins  tiefere  Gewebe  in  reichem  Masse  Gelegenheit  gegeben 
werden. 

{d)  Beschaffenheit  des  Mesenteriolums. — Zu  dem  Hauptfaktor  ''Enge 
des  Organs"  tritt  noch  ein  anderer  fast  gleichwertiger,  die  Beschaf- 
fenheit des  Mesenteriolums.  Das  Anhangeband  des  Wurmfortsatzes 
reicht  in  der  Eandheit  bis  zu  seiner  Spitze,  von  der  Zeit  der  Puber- 
tat  an  findet  dann  aber  ein  allmahliches  sich  Zuriickziehen  statt. 
Zuweilen  fehlt  es  auch  ganz,  und  die  ernahrenden  Gefasse  verlaufen 
dann  im  Peritoneal  iiberzug/  Hinsichtlich  der  ErnJihrung  der 
Wjinde  des  Wurmfortsatzes  sind  diese  Verhaltnisse  von  grosser 
Bedeutung.  Je  langer  sich  das  Mesenteriolum  am  Wurmfortsatz 
hinerstreckt,  um  so  mehr  Gefasse  werden  zu  ihm  hinziehen,  und  um 
so  leichter  werden  auch  Entziindungsprodukte  weggeschaff t ;  viel 
leichter  jedenf  alls,  als  in  dem  Peritonealiiberzug,  der  in  geschwollenem 
Zustand  die  in  ihm  verlaufenden  Gefasse  komprimiert.  Ist  das 
Mesenteriolum  im  ganzen  oder  an  einzelnen  Stellen  kurz,  d.  h.  ist 
der  Zwischenraum  zwischen  seiner  Wurzel  und  dem  Ansatz  am 
Wurmfortsatz  kurz,  so  werden  schon  geringe  Schwellungen  und 
Verdickungen,  wie  sie  durch  Fettablagerung  mit  zunehmendem  Alter 
entstehen,  oder  durch  innere  oder  von  aussen  vom  Blinddarm  her 
fortgeleitete  Entziindungsprocesse  mit  folgender  Narbenbildung  sich 
einstellen,  von  Einfluss  auf  die  Haltung  des  Wurmfortsatzes  selbst 
werden.  Kriimmungen,  mehr  oder  weniger  scharfe  Abknickungen 
und  Drehungen  werden  sich  ausbilden,  und  diese  leisten  ihrerseits 
wieder  der  Entstehung,  bezw.  Weiterentwicklung  der  Wurmfortsatz- 
entziindung Vorschub,  insofern  als  sie  zur  Secretverhaltung,  zu 
Storungen  der  Cirkulation  in  der  Appendixwand  und  dem  Mesen- 
teriolum selbst  fiihren.  Knickungen  entstehen  andererseits  auch 
66692— VOL  5.  pt  2—13 35 


852     SECTION  vni:  militaky,  naval,  and  tkopical  hygiene. 

dadurch,^  dass  diirch  Zernmgen  infolge  Kiirze  des  Mesenteriolums 
Schildigungen  in  der  Wand  des  Mesenteriolums  entstehen  und  von 
dort  aus  Entziindungen  ausgehen,  die  bei  Heilung  Adhiisionen  in 
geknickter  Stellung  bewiiken.  Zur  Illustration  dieser  Verhiiltnisse 
lasse  ich  hier  eine  Tabelle  folgen,  die  einen  Uberblick  gewiihrt  tiber 
95  derartige  Wurmfortsatzveriinderungen,  welche  bei  437  Opera- 
tionen  in  der  Marine  festgestellt  warden. 

Falle. 

Spitzwinklig  geknickt 10 

Abgeknickt  ira  er.^ten  Dritiel 6 

Abgekaickt  im  dritten  Drittel 5 

In  der  Mit te  winkelig  abgeknickt 12 

Posthornformig 4 

S  f ormig 12 

O  formig 3 

C  formig 7 

U  formig 2 

(3)  aufgerollt 1 

C^5^  gewunden 2 

Gekriimmt  oline  Angabe  der  Form 13 

Geknickt  ohne  Angabe  der  Stello 18 

Was  die  Lage  der  Wurmfortsatze  anlangt,  die  Waldeyer  nach 
folgendem  Schema  einteilt,  und  fiir  die  die  entsprechenden,  231 
Operationen  beriicksiclitigenden,  Zahlen  eingetragen  sind: 

/.  Hauptlagen. — (1)  Nach  dem  kleinen  Becken  zu  (physiologische 
Grundlage),  71;  (2)  nach  innen  vom  Blinddarm,  37;  (3)  nach  aussen 
vom  Blinddarm,  27. 

II.  Nehenlagen. — (1)  An  der  Hinterseite  des  Blinddarms  (nachst 
der  Lage  nach  dem  kleinen  Becken  zu  die  am  hiiufigsten  vorkom- 
mende  Lage),  63;  (2)  auf  dem  Blinddarm  nach  oben,  4;  (3)  nach 
vorn  abwiirts,  25;  (4)  in  den  Blinddarm  eingestillpt;  (5)  mit  dem 
Blinddarm  nach  der  Magen-  bezw.  Lebergegend  oder  tief  ins  kleine 
Becken  verzogen,  3 ;  (6)  in  einem  Bruch,  so  sind  sie  sowohl  infolge 
der  damit  verbundenen  Biegungen  und  Drehungen  fiir  die  Entste- 
hung  der  Appendicitis,  als  auch  fiir  den  leichteren  oder  schwereren 
Verlauf  der  Krankheit  und  ihrc  Beziehung  zu  anderen  Organen  von 
Bedeutung.  Falle,  bei  denen  der  Wurmfortsatz  nach  vorn  oder 
aussen  gelegen  ist,  werden  auch  immer  giinstiger  verlauf  en,  als  solche, 
bei  denen  der  Wurmfortsatz  nach  unten,  hintcn  oder  innen,  womog- 
lich  zwischen  Darmschlingen  mehr  oder  weniger  frei  in  die  Bauch- 
hohle  iiineinragt.  Soweit  die  iimeren,  durch  die  anatomische  Bes- 
chaffenheit  des  Wurmfortsatzes  bedienten  Ursachen. 

Was  die  ausseren  Ursachen  anbelangt,  so  wird  zunachst  die  sit- 
zende  oder  andauernd  stehende  Lebensweise  angeschuldigt,  welche 
leicht  zur  Obstipation  und  zu  Stauungszustanden  im  Gefasssystem 
jener  Gegend  fiihrt.  Bei  der  Marine  ist  durch  den  allgemeinen  Man- 
gel  an  Bewegung  an  Bord   der  Schiffe,  namentlich  bei  grosseren 
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Seereiseii  zu  solchen  ehronischen  Stauungen  besonders  Gelegenheit 
gegeben.  Ausserdem  ist  hier  noch  ein  anderer  Punkt  von  Wichtig- 
keit.  Da  von  den  ]\Iannscliaften  keine  Hosentrager  getragen  wer- 
den,  ist  zum  Halten  des  Beinldeides  ein  enger  Hosenbund  notig. 
Dieser  \\-irkt  wie  ein  Giirtel  bezw.  wie  ein  Korsett  und  begiinstigt 
durcli  die  stete  Compression  gerade  der  oberen  Blinddarmgegend 
eine  andauernde  Ubeiiadiing  und  Erweiterung  des  Blinddarms,  die 
secundar  zu  Reizungen  an  diesem  Darmteil  und  seinem  Anhang 
fiihren  kann.  Ein  enges  Koppel  vermag  unter  Umstanden  eine 
ahnliche  Wii'kung  auszuiiben. 

III.    TRAUMA. 

In  einer  Reihe  von  Fallen  werden  aucli  Gewalteinwirkungen  auf 
die  Blinddarmgegend  als  Ursaclie  der  Appendicitis  angesehen,  und 
diese  sind  von  besonderem  Interesse  im  Huiblick  auf  die  Tatsache, 
dass  der  Wurmfortsatz  durch  seine  Lage  zwischen  den  lufthaitigen 
Darmen  eigentlicli  sehr  geschiitzt  ist  und  infolge  seiner  Glatte  leicht 
ausweichen  kann.  Die  Gewaltwirkung  durch  Stoss  muss  schon  sehr 
stark  sein,  und  sicli  hinten  bis  auf  die  Wirbelsaule  bezw.  hintere 
Beckenwand  fortsetzen,  weim  sie  dem  gesuaiden  Wurmfortsatz  etwas 
anhaben  will.  Nattirlich  sind  unter  diesen  Umstanden  Wurmfortsatze, 
die  vorn  oder  an  der  Aussenseite  des  Blinddarms  liegen,  mehr  ge- 
f  ahrdet  als  solche,  die  mehr  in  der  Tiefe  gelegen  sind.  Immerhin  aber 
bleibt  diese  rein  traumatische  Appendicitis,  bei  der  Wurmfortsatz 
durch  Fall  oder  Stoss  direkt  verletzt  wird,  eine  seltene  und  schwer  zu 
beweisende  Krankheit.  Eher  tritt  meines  Erachtens  eine  Schadigung 
des  Wurmfortsatzes  durch  das  Trauma  indirekt  ein,  insofern,  als 
durch  die  Gewalteinwii"kung  auf  die  Blinddarmgegend  der  Blinddarm 
durch  seinen  Inhalt — seien  es  Gase  oder  feste  Bestandteile,  die  wegen 
des  Schlusses  der  Bauhinischen  Klappe  nicht  nach  riickwarts  aus- 
weichen konnen — pldtzlich  iiberdehnt  wird.  Diese  starke  Wand- 
iiberdehnung,  die  sich  bis  in  den  Wurmfortsatz  hinein  fortsetzt,  kann 
zu  einer  heftigen  Reizung  bezw.  zu  kleinen  Verletzungen  der  Wand 
des  unteren  Blinddarmendes  f  iihren.  Der  Reiz  am  Peritonealuberzug 
antwortet  sofort  mit  einer  geringen  Exudatbildung,  die  an  dieser 
Stelle  des  Korpers,  wie  man  bie  Operationen  oft  feststeUen  kann, 
besonders  leicht  stattfindet.  Wohlgemuth  ^  sieht  die  Ursache  des 
Exsudats  in  der  direkten  Quetschung  der  ganzen  Blinddarmgegend. 
Die  entstandene  Fliissigkeitsansammlung  bereitet  dann  den  Boden  zur 
Einwanderung  von  Bakterien  vor,  bezw.  bewirkt  dei  der  Riickbildung 
durch  Organisierung  des  Fibrins  Verwachsungen,  die  zu  secundarer 
Appendicitis  Veranlassimg  geben  konnen.  Anders  verhalt  sich  beim 
Trauma  der  schon  kranke  Wurmfortsatz.  Da  treten  die  entziind- 
lichen  Erscheinungen  bezw.  Verschlimmerungen  in  der  Kegel  sofort 
auf,  insofern  als  durch  die  Quetschung  und  Uberdehnung  alte  in  dem 
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Gewebe  ruhende  Bakterien  zu  neuem  Leben  entflammt  werden, 
diinne  vor  der  Perforation  stehende  Wandstellen  zerreissen,  im 
Wurmfortsatz  befindliche  Kotsteine  durchbrechen,  Empyeme  platzen. 
und  Verwachsungen,  die  die  Eiterherde  umgeben,  abgerissen  werden 
konnen. 

Wie  aber  schon  gesagt,  sind  die  ersten  Anfalle,  fur  die  ein  Trauma 
iiberhaupt  verantwortlich  geniacht  werden  kann,  selten.  Unter 
unserer  grosseu  Zahl  der  Blinddarmentziindungen  sind  es  nur  8, 
die  auch  noch  nicht  einmal  init  Sicherheit,  aber  doch  rnit  grosster 
Wahrscheinlichkeit  als  Unfallfolgen  gedeutet  werden  konnen.  Ich 
lasse  sie  hierniit  folgen: 

1)  Schiffj.  Fahrmann  wurde  bei  einer  Priigelei  an  Bord  mit  der 
Unterbauchgegend  gegen  eine  Geschiitzkurbel  gestossen.  Sofort 
traten  heftige  Schmerzen  in  der  Blinddarmgegend  auf,  die  wiihrend 
dor  Nacht  sich  noch.  verschlimmerten.  Trotz  reichliclien  Stuhl 
gauges  hatte  sich  doch  am  dritten  Tage  eine  Resistenz  ausgebildet. 

2)  Mtr.  Hug  hatte  sich  beim  Brotausladen  an  einem  Handwagen 
den  Unterleib  an  der  rechten  Seite  gestossen.  Bald  darauf  traten 
hier  heftige,  sich  allmahlich  steigernde  Schmerzen  auf.  Am  nachsten 
Tag  Stuhlverhaltung  und  nach  zwei  Tagen  leichte  Dampfung. 

3)  Mtr.  Pieper  fiel  an  Bord  aus  einer  Hohe  von  6  Fuss  mit  der 
rechten  Bauchgegend  gegen  eine  Treppenkante  und  wurde  besin- 
nungslos.  Seit  der  Zeit  hatte  ernoch  nach  einem  Jahr  heftige 
Schmerzen  in  der  Blinddarmgegend. 

4)  Hzr.  Loew  fiel  beim  Sprung  ins  Wasser  auf  den  Bauch  und 
versptirte  beim  Schwimmen  heftige  Schmerzen  in  der  rechten  Unter- 
bauchgegend, die  sich  in  den  nachsten  Tagen  noch  vermehrten  und 
zu  Stuhlverhaltung  und  Resistenz  fuhrten. 

5)  Gftr.  Roepke  lief  gegen  einen  Pumpenstiel  und  quetschte  sich 
die  rechte  Seite  des  Unterleibs  derartig,  dass  er  ohnmachtig  hinfiel. 
Nach  einiger  Zeit  konnte  er  allein  wieder  aufstehen  und  sich  ins 
Lazarett  begeben.  Das  im  Laufe  desselben  Tages  sich  einstellende 
Erbrechen  und  die  heftigen  Schmerzen  in  der  Blinddarmgegend,  zu 
denen  in  den  folgenden  Tagen  Fieber,  Stuhlunregelmassigkeiten  und 
Resistenz  kamen,  sicherten  die  Diagnose  Blinddarmentziindung. 

6)  Mtr.  Poppe  bekam  beim  Rudern  ;nit  einem  Riemen  einen  Stoss 
gegen  die  rechte  Unterleibsgegend,  sodass  er  ohnmachtig  wurde. 
Die  betroffene  Gegend  wurde  blutig  unterlaufen.  Seit  jener  Zeit 
hatte  er  hier  immer  leichte  stechende  Schmerzen  und  aussordem 
haufige  Stuhlunregelmassigkeiten,  die  spater  zu  Blinddarmentziin- 
dung mit  Resistenz  fuhrten. 

7)  Mtr.  Koll  lief  mit  der  rechten  Unterleibsgegend  gegen  den 
Knopf  einer  Treppenstiitze.  Wahrend  der  nachsten  Tage  vmrde 
die  Blinddarmgegend  immer  empfindlicher,  auch  wurde  mehrere 
Tage    laiig    hier    ein    leichtes    hautemphysemahnliches    Knirschen 
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gefiihlt.  Der  Stuhlgang  wurde  angehalten,  und  die  Korperwarme 
stieg.  Aber  schon  nach  wenigen  Tagen  gingen  die  Erscheinimgen 
der  Blinddarmreizung  zuriick. 

8)  Mtr.  Sieb  zog  sich  durch  Fall  auf  den  Bauch  heftige  Schmerzen 
in  der  Blinddarmgegend  zu,  die  nach  vier  Tagen  langsam  zuriick- 
gingen.  Drei  viertel  Jahre  spater  bekam  er  plotzlich  bei  der  Koblen- 
iibernahme  wieder  starke  Schmerzen  in  der  rechten  Unterbauch- 
gegend  und  Resistenz.  Die  Operation  ergab  alte  leichte  Verwach- 
sungen  mit  dem  Blinddarm  in  der  Mitte  des  Wurmfortsatzes,  ent- 
sprechend  einer  Wandverdickung  und  Lumenerweiterung. 

Unter  diese  Gruppe  gehoren  auch  die  Schiidigungen  des  Wurmfort- 
satzes und  seiner  Umgebung,  fur  die  Uberdehnung  des  Leibes  bei 
Fehltritten  oder  Fall,  Tragen  und  Heben  schwerer  Gegenstande, 
Uberanstrengung  beim  Turnen  und  Springen  u.  s.  w.  verantwortlich 
gemacht  werden.  Die  Haufigkeit  derartiger  Angaben  von  seiten  der 
Kranken  ergibt  fiir  1,885  Fiille,  deren  Krankenbliitter  mir  zur 
Verf ligimg  standen,  beifolgende  Tabelle. 

Falle. 

Dehnung  infolge  Fehltritts  oder  Falles 5 

[nfolge  schweren  Hebens  oder  Tragens 42 

Infolge  Turnens  oder  Springens 33 

Arbeiten  in  gebiickter  Stellung 8 

Tragen  enger  Koppel  beim  Exerziereu 3 

Summa "71 

Sicher  ist  dabei  wohl  ein  grosser  Teil  dieser  Schadigungen  mehr  als 
ein  zufalliges  Ereignis  im  Beginne  der  Wurmfortsatzentziindung 
aufzufassen,  das  erst  durch  die  Schmerzen  den  Betroffenen  zum 
ersten  Mai  auf  die  schleichend  entstandene  Erkrankung  aufmerksam 
gemacht  hat. 

IV.    FREMDKOEPER. 

Als  am  Ende  des  vorigen  und  im  Laufe  dieses  Jahrhunderts  die 
Zahl  der  Blinddarmentziindungen  zu  steigen  begann,  und  man  die 
manigfachen  Ursachen  der  Krankheit  noch  nicht  kannte,  mass  man 
den  vielerlei  Fremdkorpern,  die  man  im  Wurmfortsatz  gelegentlich 
fand,  eine  besonders  grosse  Wichtigkeit  bei.  Die  Wande  des  Wurm- 
fortsatzes sollten  schon  durch  ihren  Reiz  allein  sich  entziindet  haben 
und  wenn  man  auch  bei  der  Operation  keinen  Fremdkorper  fand, 
so  nahm  man  doch  einen  solchen  als  ursprlinghche  Ursache  der  Ent 
ziindung  an.  Heute  ist  man  anderer  Ansicht  und  die  Bedeutung 
der  Fremdkorper  \\drd  nur  sehr  gering  eingeschatzt.  An  sich  finden 
sie  sich  im  Wurmfortsatz  schon  seiten,  nur  8  mal=  1.8  Prozent  bei  den 
mir  vorliegenden  437  operierten  Fallen.  Es  waren  dies  3  mal  Haare, 
2  mal  Borsten  von  Zahnbiirsten,  1  mal  ein  Steinstiickchen,  1  mal 

a  5.3  Prozent. 
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eine  Bolme,  und  1  mal  der  Stiel  einer  Vanillcstange.  Ihre  Wirkung 
ist  auch  wohl  meist  nur  die,  dass  sie  bei  bestehender  Entziindung 
der  Wand  zur  Versclilimmerung  beitragen  und  nur  in  ganz  seltenen 
Fallen  eine  direkte  Yerletzung  der  Wand  liervorrufen  konnen.  Ein 
Beispiel  hierzu  bildet  folgender,  von  mir  beobachteter  Fall.  Es 
bandelte  sich  um  einen  Wurmfortsatz,  bei  dem  am  Anfangsteil  eine 
chronische  Entziindung  mit  Verwachsungen  bestand.  In  dem  sonst 
gesunden  letzten  Dritte  befand  sich  als  Fremdkorper  der  1  cm.  lange, 
harte  und  scharfkantige  Stiel  einer  Vanillcstange,  der  walirscheinlich 
durch  peristaltisclie  Bewegungen  die  Schleimhaut  und  Muskelschicht 
ca.  3  mm.  breit  durchrieben  bezw.  durclischnitten  hatte.  Die  Wand 
war  an  dieser  dicht  neben  dem  Mesenteriolum  gelegenen  Stelle  nur 
noch  papierdiinn  und  zeigte  ausser  leicliter  Serosainjektion  keine 
schweren  entziindlichen  Ersclieinungen.  In  wenigen  Stunden  ware 
der  Durchbruch  lediglich  mechanisch  sicher  ein  vollkommener 
gewesen. 

V.    KOTSTEINE. 

Weniger  harmlos,  als  im  allgemeinen  die  Fremdkorper,  sind  in 
ihren  Beziehungen  zur  Erkrankung  des  Wurmfortsatzes,  die  Kot- 
steine.  Ihre  Entstehung  ist  zuriickzufiUiren,  einerseits  auf  vermin- 
derte  Peristaltik  des  Darmes,  insbesondere  des  Wurmfortsatzes  bei 
chronischer  Verstopfung.  Dabei  dickt  sich  die  Kotsaule  an  einzelnen 
Stellen,  meist  aber  in  der  ausseren  Halfte,  leicht  ein.  Die  harten 
Stiicke  nehmen  dann  rundliche  Formen  an  und  bleiben  liegen,  wah- 
rend  die  weicheren  Kotmassen  allmahlich  den  Wurmfortsatz  wieder 
verlassen.  Andercrseits  konnen  sich,  und  das  gilt  walirscheinlich  fiir 
den  katarrhalisch  bezw.  entziindlich  veranderten  Wurmfortsatz  be- 
sonders,  um  kleine  Fremdkorperpartikelchen  lierum  sich  schichtend, 
Konkremente  bilden,  die  aus  Schleimhautprodukten  und  zahlreichen 
Bakterien  vornehmlich  bestehen.  Noch  sind  die  Meinungen  iiber 
die  Bedeutung  der  Kotsteine  sehr  verschieden,  insofern  als  einige 
Autoren  (Sprengel,^^  Aschoff  ")  der  Ansicht  sind,  Kotsteine  konnten 
ohne  gleichzeitige  Infektion  lediglich  mechanisch  keine  Wurmfort 
satzerkrankung  hervorrufen,  wahrend  andere,  z.  B.  lOemm,^^  die 
Auffassung  vertreten,  dass  ein  Konkrement  wohl  den  ersten  Reiz 
abgeben  konne,  der  zur  Schwellung  der  Schleimhaut  und  dahinter 
zur  Secretstauung  fiihrt.  Eine  dritte  Ansicht  ist  die  von  Noll.^' 
Nach  ihr  spielen  Kotsteine  und  Kot  bei  der  Entstehung  der  Entziin- 
dung nur  insofern  eine  RoUe,  als  der  Wurmfortsatz  ahnlich  wie  bei 
Knickungen  und  Stenosen  an  der  Entleerung  seiner  Absonderungen 
in  den  Darm  gehindert  wird.  Der  Stein  selbst  verletzt  die  Schleim- 
haut nicht  und  fiihrt  auch  nicht  zum  Durchbruch. 

Welche  dieser,  aus  einem  reiclihaltigen  Untersuchungsmaterial 
hervorgegangenen,  Anschauungen  die  richtige  ist — wahrscheinlich 
haben  alle  drei  Theorien  Recht — lasst  sich  wohl  nie  entscheiden,  da 
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man  im  einzelnen  Falle  kauni  jenials  wird  feststellen  kormen,  ob  der 
Kotstein  oder  die  Entziindung  elier  vorhanden  war.  Aber  es  steht 
fest,  dass  bei  gleicbzeitig  vorhandenem  Kotstein  die  Entztindungen 
am  Wurmfortsatz,  namentlich  solcbe,  die  ziir  Gangran  fiihren,  viel 
schneller  und  heftiger  zu  verlaufen  pfiegen,  als  wenn  kein  Stein  mit 
im  Spiele  ist.  Und  die  Frage,  in  welcher  Weise  diese  Begiinstigimg 
der  Entziindung  und  des  Durchbrechens  von  seiten  der  Konkre- 
mente  bewirkt  wird,  lasst  sich  nacb  Aschoff"  dahin  beantworten, 
dass  sich  die  eingedrungenen  Infektionskeime  in  den  am  hinteren 
Pol  des  Steines  gestauten  und  an  seinem  vorderen  Pol  nicht  geniigend 
entfernbaren  Sclileimhautabsonderungen  ansiedeln,  dagegen  die 
aqiiatorialen  Bezirke  des  Steines,  wo  auch  die  Schleimhaut  glatt 
und  faltenlos  anliegt.  freilassen.  Der  Schutz  der  Mitte  ist  naturlich 
nicht  dauernd,  da  die  Entziindengenvon  den  Seiten  her  auch  allmahlich 
fortschreiten.  Die  Entziindung  hinter  dem  Stein  ist  aber  wegen  der 
auf  die  Nekrose  sehr  forderlich  wirkenden  Stauung  des  Inhalts  am 
schwersten.  Deshalb  treten  auch  hinter  dem  Stein  haufiger  Per- 
forationen  ein  (siehe  unten).  Gelegentlich  kommt  es  aber  auch  zu 
Durchbriichen  vor  dem  Stein.  Bei  grosseren  Konkrementen  tritt 
infolge  von  Gefassschadigungen  im  Mesenteriolum,  von  Wandentziin- 
dungen  und  Thrombenbildungen,  die  von  primaren  Herden  ausgehen, 
of  ters  Totalnekrose  der  gespannten  Wand  an  der  dem  Mesenteriolum 
abgewandten  und  mit  Gefiissen  schlecht  versorgten  Seite  ein.  So 
entstehen  die  breiten  Perforationen  iiber  dem  Stein.  Dass  die 
Anwesenheit  eines  Kotsteins  die  Ausheilung  von  entziindlichen 
Processen  im  Wurmfortsatz  durch  seinen  standigen  Reiz  verhindert 
oder  verzogert,  ist  ohne  weiteres  einleuchtend. 

Die  Grosse  und  Anzahl  der  meist  langlich  runden  Kotsteine,  die 
in  90  Fallen  =  20.5  Prozent  bei  dem  Material  der  Marine  unter  437 
Operierten  vorkamen,  ist  natiirlich  sehr  verschieden. 

Folgende  Tabellen  geben  dariiber  Aufschluss : 

Falle. 

1  Kotstein 61 

2  Kotsteine 14 

3  Kotsteine 10 

4  Kotsteine 2 

5  Kotsteine 1 

6  Kotsteine 1 

12  reiskorngrosse  Kotsteine *1 

Entsprechend  auch  anderen  Beobachtungen  fanden  sich  die 
Kotsteine  im  Endteil  des  Wurmfortsatzes  am  haufigsten,  seiten 
dagegen  im  Anfangsteil. 

Am  Anfang  des  Wurmfortsatzes  wurden  2,  in  der  Mitte  6,  amEnde 
20  gefunden. 

*Der  diinnwandige  Wurmfortsatz  hatte  hadurch  eine  perlenschnurartige  Form 
angenommen. 


Anzahl. 

Reiskorngross 4 

Erbsengross 33 

Bohnengross 14 

Mandelgross 2 

Ohne  Angabe  der  Grosse 37 
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Der  Grund  liierf  iir  ist  wohl  die  am  Ende  wenig  ausgiebige  Peristaltik 
imd  die  Behinderimg  der  Entleerung  durch  Kniekungen  und 
Verwachsungen  am  Anfang  imd  in  der  Mitte  des  Wurmfortsatzes. 

Hinter  einer  verengten  Stelle  sassen  11  mal  Kotsteine  und  8  mal 
wurden  solche  im  Eiter  des  Wurmfortsatzes  schwimmend  gefunden 
Ohne  Angabe  der  Fiille  sind  25  Falle  verzeichnet. 

Was  das  Verhaltniss  der  Konkremente  zur  Perforation  anlangt, 
so  fanden  sich  11  mal  die  Kotsteine  noch  innerhalb  des  Wurm- 
fortsatzes und  7  mal  schon  ausserhalb.  In  einem  Fall  bestanden 
zwei  Durchbruchsstellen  am  Anfang  und  in  der  Mitte  und  vor  ihnen 
im  eitererfiillten  Wurmfortsatz  je  ein  bohnen-  und  erbsengrosser 
Kotstein. 

VI.    EINGEWEIDEWtJRMER, 

Als  dritter  derartiger  aetiologischer  Faktor  kamen  die  Eingeweide- 
wtirmer  in  Betracht.  Die  Meinungsverschiedenheiten  der  Autoren 
iiber  ihre  Bedeutung  fiir  die  Entstehimg  der  Wurmfortsatzenziin- 
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dung  bestehen  zwar  immer  noch,  aber  doch  scheint  die  Ansicht,  dass 
sie  eine  wesentliche  Wirkung  nicht  haben  allmahlich  durchzudringen. 
Hippius  und  Lewinsohn^^  haben  allerdings  einen  capitalen  Fall  von 
Wurmerkrankung  der  Appendix  veroffentlicht  und  ftir  derartige 
Falle  muss  ilirer  Meinung  tiber  die  schadigenden  Einfliisse  der  Wiir- 
mer  wohl  zugestimmt  werden.  Sie  fanden  bei  einem  mit  ca.  80 
Oxym-en  vollgepfropf ten  Wurmfortsatz  die  Schleimhaut  gelockert  und 
hyperamisch.  Die  mikroskopische  Untersuchung  ergab  audi  zahl- 
reiche  Verletzungen  der  Wand  durch  die  bis  zur  ausseren  Muskel- 
schicht  vorgedrungenen  Oxyuren,  sowie  chronisch  atrophische  Pro- 
cesse  in  der  Umgebung  der  klemen  Verletzungen.  In  einem  solchen 
FaUe  konnten  bei  der  Fiille  des  Infektionsmaterials  in  der  Nahe 
Bakterien  wohl  freie  Bahn  ins  Gewebe  des  Wurmfortsatzes  erhalten. 
Beobachtungen  von  Wandverletzungen  mit  begleitenden  geringen 
katarrhalischen  Entziindungen  durch  Oxyuren  sind  haufig  schon 
gemacht  worden.  Audi  andere  Wurmer^  wie  Ascariden  imd  Tricho- 
cephalus  haben  diese  Eigenschaften  (Leukart^"  und  Ziemann"). 
Dass  aber  in  den  Bohrlochem  eine  schwerere  Infektion  sich  festsetzt 
und  weiterschreitet,  dafiir  wii-d  sich  in  der  Praxis  ein  Beweis  kaum 
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erbringen  lassen.  McLean  gibt  an,  dass  fast  jeder  Chinese  unglau- 
blich  grosse  Mengen  von  Wiirmern  in  seinen  Eingeweiden  beherbergt 
und  trotzdem  niemals  am  Wurmfortsatz  auch  nur  die  geringsten 
Entziindungen  hat.  Dass  im  Innern  dieses  engen  Organs  gele- 
genthch  hineingeratene,  sonst  iibrigens  unschuldige  Bandwurmglie- 
der,  kleine  Ascariden,  bezw.  grosse  Mengen  Oxyuren  oder  Tricho- 
cephalus  durch  ihre  Bewegungen  oder  Anbohrungen  koHkartige 
Schmerzen  verursachen  konnen,  lasst  sich  natiirHch  denken. 

Wenn  auch,  wie  obige  Tabelle  zeigt,  Eingeweidewiirmer  in  der 
Marine  sehr  haufig  vorkommen,  so  lassen  sich  doch  aus  dem  reich- 
hahigen,  mir  vorhegenden  Material  nur  20  Falle  =  1.4  Prozent  finden, 
in  denen  Erkrankung  an  Eingeweide wiirmern  der  Blinddarmentziin- 
dung  kiirzere  oder  langere  Zeit  vorangegangen  war,  bezw.  bei  denen 
Eingeweidewiirmer  bei  der  Operation  festgestellt  wurden.  Es  waren 
dies  9  mal  Bandwiirmer,  4  mal  Spulwiirmer  und  2  mal  Eingeweide- 
wiirmer (ohne  weitere  Bezeichnung).  Bei  den  437  Operierten  fan- 
den  sich  gar  nur  5  mal  Parasiten  und  zwar  1  mal  im  sonst  gesunden 
Wiu-mfortsatz  ein  sehr  lebhaftes  Glied  von  Tsenia  saginata  (Tsingtau), 
3  mal  im  Abscesseiter  eines  perforierten  Wurmfortsatzes  ein  Glied 
von  Txnia  solium  (Heimat)  1  mal  im  Wurmfortsatz  vier  Oxyuren. 

Nach  diesen  Ergebnissen  muss  man  wohl  sagen,  dass  die  Einge- 
weidewiirmer nur  eine  sehr  nebensachliche  Bedeutung  haben  konnen. 

VII.    INFECTIONSKRANKHEITEN. 

(a)  Angina. — Eine  weitere  Veranlassung  fiir  die  Entstehung  der 
Appendicitis  sind  die  Infektionskrankheiten  und  die  haufipste  von 
ihnen,  die  Angina,  ist  wohl  im  Gedanken  an  die  Ahnlichkeit  beider 
Krankheiten  zeitweilig  als  die  Hauptursache  der  Wurmfortsatzent- 
ziindung  angesehen  worden.  Verschluckte  oder  durch  das  Blut  von 
den  Mandeln  her  verschleppte  Infektionserreger  sollen  die  Entziin- 
dung  bewirken. 

Die  Tatsache,  dass  im  Material  der  Marine  in  70  Fallen  =  5.1  Pro- 
zent (fiir  1,385  Falle),  Angina  der  Appendicitis  vorher,  in  33  Fallen  = 
2.4  Prozent  nebenher  gegangen  und  in  6  Fallen  =  0.4  Prozent  der 
Krankheit  unmittelbar  gefolgt  ist,  konnte  diese  Ansicht  unterstiit- 
zen;  Aber  die  Beriicksichtigung  des  Zahlenvergleiches,  der  gleichzei- 
tig  auf  die  Haufigkeit  der  Mandelentziindmig  entsprechend  der  ver- 
mehrten  Erkaltungsgelegenheit  hinweist,  spricht  doch  sehr  zu 
Ungunsten  dieser  Theorie.  Denn  gerade  mit  dem  Ansteigen  der 
Blinddarmentziindungen  wahrend  der  Jahre  1901-1905  geht  ein 
Abfallen  der  Mandelentziindungen  parallel  und  umgekehrt  auch  in 
Jahren,  wo  viel  Mandelentziindungen  vorkamen,  mehrte  sich  nicht 
auch  entsprechend  die  Zahl  der  Blinddarmentziindungen. 
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Eine  wesentliche  Bcdeutiing  iMsst  sich  also  auch  tier  Angina  nicht 
beiinessen. 

h)  BroncMalkatarrh. — Ahnlich  verhalt  es  sich  mit  dem  Bronchial- 
katarrli,  der  in  56  Fallen=4.04  Prozent  eben  vorher  oder  neben  der 
Blinddarmentziindung  verlisf  und  kurz  hinterher  13  mal  vorkam. 
Auch  hier  spielt  die  Inficierung  des  Wurmfortsatzes  durch  ver- 
schluckten  Auswurf  bezw.  durch  tJbertragimg  auf  dem  Blutwege 
kaum  eine  Rolle.  Wohl  aber  ist  die  Kranklieit  von  Bedeutung, 
insofern  als  die  Kranken  durch  die  Hustenstosse  erst  auf  den  Schmerz 
in  der  Blinddarmgegend  aufmerksam  werden  und  die  schleichend 
beginnende  Entziindung  des  Wurmfortsatzes  dann  durch  die  Erschiit- 
terung  ungiinstig  beeinflusst  werden  kann. 

c)  Pneumonie. — Da  auch  nicht  selten  Pneumococcen  im  Wurmfort- 
satz  selbst,  wie  auch  im  Exsudat  gefunden  werden,  liegt  der  Gedanke 
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nahe,  dass  vielleicht  der  Pneumonic  gelegentlich  ein  Einfluss  auf  die 
Entstehung  der  Blinddarmentziindung  zuzuschreiben  sei.  Aber  wie 
folgende,  1,385  Falle  beriicksichtigende  Ubersicht  zeigt,  kommt  Pneu- 
monie als  vorhergehende  Krankheit  nur  selten  vor. 

Pneumonie  haben  durchgemacht  vor  den  ersten  Anf alien: 

Vier  Monate  vorher,  2  Leute,  1  operiert  (Abscessoff nung) . 

Zehn  Monate  vorher,  2  Leute,  nicht  operiert. 

Ein  Jahr  vorher,  2  Leute,  nicht  operiert. 

Zwei  Jahre  vorher,  2  Leute,  nicht  operiert. 

Drei  Jahre  vorher,  4  Leute,  da  von  1  operiert  im  Friihstadium, 
(Wurmfortsatz  war  2  mal  geknickt  und  zeigte  geringe  Injektionen 
der  Schleimhaut  und  1  Kotstein.) 

Vier  Jahre  vorher,  1  Mann,  operiert  im  Zwischenstadium  (alte 
Verwachsungen) . 
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Als  Kind,  5  Leute,  3  nicht  operiert,  2  operiert  im  Spatstadium 
(davon  hatte  1  alte  Verwachsungen,  1  einen  grossen  Abscess). 

Summa,  18  Falle  =  1.3  Prozent. 

Auch  muss  es  durcliaus  als  zweifelhaft  erscheinen,  ob  die  in  der 
Tabelle  eingetragenen  Operationsbefunde  durch  die  Pneumonieer- 
reger  veranlasst  sind.  Direkt  vor  dem  ersten  Anfall  ist  iiberhaupt 
kein  Fall  von  Pneumonie  vorangegangen,  wohl  aber  wurden  einmal 
im  Wurmfortsatz  reichlich  Pneumococcen  gefunden,  ohne  dass  iiber- 
baiipt  Beziehimgen  zur  Pneumonie  bestanden.  Ein  Beweis  fiir  den 
atiologischen  Zusammenliang  beider  Krankheiten  ist  somit  ebenfalls 
nicht  zu  erbringen. 

d)  Infiuenza. — Trotz  der  Seltenbeit  einscliliigiger  bakteriologischer 
Befunde  (Corbellino  ^^)  halt  doch  noch  eine  grosse  Reihe  von  Autoren 
(Welsch,"  Gelpkcj^"  Heist,^^  Kummel,^^  Karrenstein,^^  Friedjung,^* 
u.  a.  ^%  '^^,  ")  im  Gegensatz  zu  Rostowzew,  Scholz  und  Sprengel 
ander  Meinung  fest,  die  Influenza  sei  sehr  haufig  die  Ursache  der 
Appendicitis  und  durch  das  Ansteigen  der  Influenzafalle  wahrend 
der  Epidemieen  sei  auch  das  Ansteigen  der  Blinddarmentziindung 
erklart.     Dieser  Theorie  widerspricht  unser  Material  vollkommen. 

Wie  aus  dem  Zahlenvergleich  hervorgeht,  waren  die  ersten  Anfalle 
der  Appendicitis  gerade  sehr  gering  in  den  Jahren,  wo  die  Influenza- 
falle in  vermehrter  Menge  vorkommen  und  ebenso  umgekehrt.  Auch 
der  Hinweis  Karrensteins,  dass  bei  der  Armee  in  den  Wintermonaten, 
in  denen  die  Influenza  am  haufigsten  vorkommt,  ebenfalls  eine 
Zunahme  der  Appendicitisfiille  stattfand,  findet  in  der  Alarinestatis- 
tik  keine  Analogic.  Hier  steigt  im  Monat  Dezember  die  Kurve  der 
Bhnddarmerkrankungen  nur  wenig  an,  um  in  den  iibrigen  Winter- 
monaten  jedoch  abzufallen,  wahrend  die  hauptsachlichsten  Influen- 
zamonate  gerade  November,  Dezember  und  Januar  sind.  Ausserdem 
ist  unter  1,385  Ersterkrankungen  iiberhaupt  nur  20  mal=  1.4  Prozent 
Grippe  vorhergegangen  und  zwar  in  folgenden  Zeitraumen: 

FaUe. 

Bis  zu  1  Jahr 7 

IJahr 3 

2  Jahr 6 

3  Jahr 2 

5  Jahr 1 

6  Jahr 1 

Summa 20 

Also  auch  die  Influenza  erklart  das  Ansteigen  der  Blinddarment- 
ziindungen  nicht. 

e)  Dannkatmrhe. — Was  die  Darmkrankheiten  anlangt,  so  wird 
vielfach  (Karewski,^*  Lennander,^^  Welsch,^"  Soupault  und  Menard'^) 
den  infektiosen  Darmkatarrhen  euie  grosse  Bedeutung  fiir  die  Aetio- 
logie  der  Appendicitis  beigelegt,  insofem  als  der  Krankheitsprocess 
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auf  den  Wurmfortsatz  iibergreift,  sich  dort  entsprechend  den  ortlichen 
Verhaltnissen  weiter  entwickelt  und  in  der  Wand  Schadigimgen 
bewirkt.  So  werden  auch  die  Darmkatarrhe  des  Kindesalters 
namentlich  von  franzosischen  Arzten  als  sehr  verhangnisvoll  ange- 
schuldigt.  Wie  wir  spiiter  sehen  werden,  isc  fiir  imsere  Falle  der 
Monat  August  derjenige,  in  dem  am  hiiufigsten  die  ersten  Anfalle 
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der  Blinddarmentziindung  auftreten.  Bekanntlich  kommen  ja  in 
den  Sommermonaten  auch  die  Darmkatarrhe  am  haufigsten  vor. 
Man  sollte  also  denken,  dass  hier  wieder  ein  Zusammenhang  beider 
Krankheiten  bestcht. 

Allein  die  Vergleiche  der  Jahreszahlen  beider  Krankheiten  ergeben 
bei  der  sehr  grossen  Menge  der  Darmkatarrhe  nur  erstaunUch  wenige 
BHnddarmentziindungen  und  auch  sonst  stehen  beide  Krankheiten 
in  gar  keinem  Verhiiltnis  zueinander. 
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In  alien  Erdteilen  haben  unter  1,385  I.  Anf alien  von  Blinddarm- 
entziindung  Darmkatarrh  gehabt: 


Jahr. 

Bis  1  Jahr 
vor  dem 
Anfall. 

tJber  1  Jahr 
vor  dem 
Anfall. 

1877 

1 
1 
1 
1 
2 
3 
6 
3 
9 
2 
4 
4 
7 
1 
25 
9 

1878 

1890 

1892 

1896 

1897 

1898 

1899 

1 

1900 

1 

1901 

3 

1902 

7 

1903 

2 

1904 

4 

1905 

4 

1906 

4 

1907 

10 

Summa.. 
Prozent . . 

79  Mann. 
5.7 

36  Mann. 
2.6 

In  Asien  allein  haben  iinter  253  I.  Anfallen  von  Blinddarment- 
ziindung  Darmkatarrh  gehabt: 


Jahr— 

Prozent. 

'1898 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

Summa. 

J} is  1  Jahr  vor  dem  Anfall. 

Uber    1   Jahr   vor   dem 

Anfall 

5 

5 

2 
1 

4 

2 

4 
2 

1 
1 

16 

5 

4 

40  Mann. 
12  Mann. 

15.8 
4.7 

Die  Beriicksichtigung  der  Zahleniibersicht  der  Darmkatarrhe, 
welche  dem  ersten  Anfall  vorangmgen,  es  sind  nur  8.3  Prozent,  lasst 
zu  dem  gleichen  Schluss  kommen,  dass  eigentlich  nur  fur  auffallend 
wenige  Falle  ein  vorhergehender  Darmkatarrh  iiberhaupt  von  Ein- 
fluss  sein  kann.  Die  Appendicitis  stellt  in  diesen  seltenen  Fallen 
allerdings  wohl  eine  Teilerscheinung  des  allgemeinen  Darmkatarrhes 
dar  oder  durch  das  Uberstehen  des  Darmkatarrhes  des  Wurmfort- 
satzes  werden  in  seiner  Schleimhaut  bezw.  Gefassen  oder  in  der 
Umgebung  eventl.  Schaden  gesetzt,  die  spater  zur  Entwickelimg 
der  Appendicitis  fiihren  konnen. 

/)  Ruhr. — Folgende  Tabelle,  der  vor  dem  ersten  Blinddarmanfall 
iiberstandenen  Ruhrerkrankungen  zeigt,  dass  bei  imserm  Material 
nur  1.4  Prozent  der  Kranken  Beziehimgen  zur  Ruhr  haben.  Zum 
grossen  Teil  sind  diese  auch  nur  sehr  feme.  Eine  Statistik  McLeans, 
die  allerdings  die  Ruhr  imd  Darmkatarrhe  zusammenfasst,  kommt 
zum  gleichen  Resultat.  Hiemach  waren  von  den  146  Blinddarment- 
zimdungen,  die  in  den  Jahren  1903-1907  in  Tsingtau  zur  Operation 
kamen.  nur  9  in  unmittelbarem  Anschluss  an  Ruhr  oder  Darmkatarrh 
entstanden.  37  mal  (  =  253  Prom,  fiir  die  Operierten)  waren  diese 
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Krankheiten  bei  den  gleichen  Leuten  iiberhaupt  vorhergegangen. 
Wenn  man  bedenkt,  dass  jedes  Jahr  ein  Drittel  oder  die  Halfte  der 
ganzen  Garnison  Tsingtau  an  Ruhr  imd  Darmkatarrli  leidet,  ist  es 
doch  eigentlich  ausser  ordontlicli  seiten,  dass  Blinddarmentziindun- 
gen  sich  nach  Ruhr  oder  Darmkatarrli  einstellen.  Bei  seineni  Mate- 
rial hat  jlklcLean  nur  einmal  ein  Ubergreifen  kliniscli  typisclier  Ruhr 
auf   den  Wurmfortsalz  gesehen,    und    zwar    bei    einem   lljiihrigen 
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Knaben,  dessen  Wurmfortsatz  ein  sehr  weites,  trichterformiges,  fiir 
den  kleinen  Finger  bequem  durchgangiges  Lumen  zeigte. 


Bis  zu  1  Jahr  vorher  haben  Ruhr  gehabt. 

1  Jahr 

2  Jahr 

4  Jahr 

5  Jahr 

6  Jahr 


Falle 


Summa. 


19 


g)  Typhus. — Fiir  ganz  seltene  Falle  kommt  nach  den  Veroffent- 
lichungen  von  Behrend,"  Stokes  und  Amick,^'  Moty,**  und  Hoke,^^ 
der  Typhus  in  Betracht,  insofern  als  diese  Krankheit  gelegentlich  so 
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wie  Darmkatarrh  und  Ruhr  auf  den  Wurmfortsatz  iibergehen  und 
dort  Schadigungen  liiiiterlassen  kann,  die  einer  spateren  Wurmfort- 
satzentzimdung  das  Feld  ebenen.  Im  Marinematerial  findet  sich 
Typhus  16  mal=1.2  Prozent  als  vorhergehende  Krankheit. 

FiiUe. 

Bis  zu  6  Monaten  vorher 2 

tjber  6  Monate 1 

1  Jahr 2 

3  Jahr 3 

4  Jahr 2 

5  Jahr 1 

6  Jahr 2 

8  Jahr 1 

9  Jahr 2 

Summa a\Q, 

Die  beiden  ersten  Falle  dieser  Liste  entstanden  direkt  im  Anschluss 
an  die  Krankheit  in  Tsingtau  in  den  Typhusjahren  1899-1900  und 
verliefen  leicht.  Nur  ein  Fall  hatte  Fieber,  der  andere  zeigte  eine 
geringe  Anschwcllung  in  der  Tiefe  der  Blinddarmgegend.  Als  son- 
stige  Krankheitssymptome  bestanden  bei  beiden  Schmerzen  im 
ganzen  Dickdarm,  hauptsachlich  aber  in  der  Blinddarmgegend. 

Ob  es  sich  in  diesen  beiden  Fallen  um  typischo  Wurmfortsatzent- 
ziindungen  odernur  um  Typhusresiduen  hauptsachHch  in  der  Blind- 
darmgegend, gehandelt  hat,  scheint  zweifelhaft. 

Die  andern  Falle  ergeben  tiberhaupt  keine  Anhaltspunkte,  die 
einen  bestimmten  Zusammenhang  zwischen  beiden  Krankheiten 
rechfertigen  konnten. 

Wie  aus  Vorhergehenden  ersichtlich  ist,  spielt  keine  der  Infektions- 
krankheiten,  die  in  Betracht  kommen  konnten,  eine  wesentliche 
RoUe  fur  die  grossere  Allgemeinheit  der  Blinddarmentziindungen; 
dagegen  ist  anscheinend,  obwohl  vielbestritten,  doch  die  Tuberkulose 
noch  von  besonderer  YV'ichtigkeit  f  iir  die  Aetiologie. 

h)  Tuherlculose. — Wie  die  Bronchialdriisen,  so  sind  auch  die 
Drlisen  der  Blinddarmgegend  ein  Pradilektionsort  fiir  das  Festsetzen 
der  Tuberkeibazillen  infolge  der  haufigen  Stauungen  des  Bhnddarm- 
inhalts  und  des  wahrscheinUch  dadurch  auch  verminderten  Blut- 
kreislaufs  in  der  Darmwand. 

Um  iiber  die  Tuberkulose-Frage  Klarheit  zu  gewinnen^  habe  ich 
seit  einiger  Zeit  jeden  Blinddarmfall  im  Marinelazarett  Wiihelms- 
haven  moglichst  genau  auf  tuberkulose  Symptome  untersucht  und 
die  Vorgescliichte  bezw.  tuberkulose  erbliche  Belastung  genau  fest- 
gestellt. 

Seit  Beginn  dieser  Specialuntersuchungen  waren  es  im  ganzen  37 
Falle,  die  zur  Operation  kamen.  Die  Resultate  hieruber  gebe  ich  in 
folgendem  vorlaufig  wieder. 

o  1.2  Prozent. 
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Vorgesckichte. — Erblich  mit  Tuberkulose  belastet  von  seiten  der 
Familie  waren  12  =  32.4  Prozent  (der  37  Falle). 

Selbst  Tuberkulose  in  der  Jugend  durchgemacht  batten  4=10.8 
Prozent. 

Befund. — Sichere  Zeichen  von  Tuberkulose  in  der  Blinddarmge- 
gend  in  Gestalt  von  tuberkulosen  verkalkten  bezw.  verkasten  Driisen 
batten  8  =  21.6  Prozent;  davon  waren  erblich  belastet  3;  batten  in 
der  Jugend  Tuberkulose  durchgemacht,  4. 

Driisen-Vergrosserungen  bezw.  Schwellungen  meist  mit  umgeben- 
der  Narbenbildung  am  Blinddarm,  Wurmfortsatz  und  Gekrose 
batten  16  =  43.2  Prozent. 

Keine  vergrosserten  Driisen  batte,  obwohl  erblich  belastet  1=2.7 
Prozent  (wegen  Abscess  nach  Driisen  nicht  nachgesehen  wurde  bei 
6  =  10.2  Prozent;  aus  anderen  Griinden  nach  Driisen  nicht  nach- 
gesehen wurde  bei  6  =  16.2  Prozent). 

Mithin  erwies  sich  bei  genauer  Nachforschung  als  erblich  belastet 
fast  die  Hiilfte  und  mit  noch  bestehenden  sicheren  Zeichen  von 
Tuberkulose  behaftet,  ein  Fiinftel  der  Fiille. 

Tuberkulose  am  Wurmfortsatz  selbst  bezw.  Tuberkelbazillen  in 
ihm  nachzuweisen,  ist  mir  in  diesen  Fallen  nicht  gelungen,  der  Nach- 
weis  gelingt  auch  nur  seiten.  Miiller  ^*  fand  bei  genauer  histologi- 
scher  Untersuchung  unter  310  Wurmfortsatzen  iiberhaupt  nur  6  mal 
Tuberkulose  in  der  Wurmfortsatzwand  und  berechnete  nach  einer 
Zusammenstellung  grosserer  Statistiken  von  3,000  Operierten  nur 
1.6  Prozent  Tuberkulose.  Das  liegt  daran,  dass  die  Tuberkelbazillen 
vom  Darm  aus  auf  dem  Lymphwege  in  die  mesenterialen  Driisen 
einwandem,  fast  immer  ohne  an  der  Eingangsstelle,  ahnlich  wie  an 
den  Mandeln,  irgend  welche  Veranderungen  zu  hinterlassen.  Nur 
seiten  fiihren  sie  zu  tieferen  Schleimhautgeschwiiren  im  Blinddarm 
und  dem  benachbarten  Diinndarmende.  In  den  im  Winkel  zwischen 
Diinndarm  und  Blinddarm,  liin  und  wieder  im  Mesenterium  des 
Wurmfortsatzes,  aber  auch  an  der  Innenseite  des  Blinddarmge- 
kroses  und  innerhalb  der  Serosa  des  Blinddarms  manchmal  in  grosser 
Menge  gelegenen  bezw.  gebildeten  Lymphdriisen  werden  die 
Tuberkelbazillen  festgehalten.  Sehr  virulent  und  lange  lebensfahig 
scheinen  sie  im  allgemeinen  nicht  zu  soin,  da  der  Process  nur  sehr 
langsam  verlauft  und  die  Bacillen  leicht  iiberwunden  werden,  indem 
sie  in  den  Driisen  der  Einkalkung  anheimfallen,  oder  sonst  vemichtet 
werden,  wie  die  hypertrophischen,  mit  stark  vermehrter  Bindegewebs- 
bildung  einhergehenden  Processe  in  den  Mesenterialdriisen  vermuten 
lassen.  An  der  Vemichtung  der  Tuberkelbacillen  beteiligt  sich 
iiberhaupt  die  ganze  Umgebung,  denn  sclion  auf  ihrem  Weg  durch 
die  Lymphgefiisse  geben  sie,  wohl  infolge  ihrer  nur  anfangs  bedeutend 
toxischen  Eigenschaften  Anlass  zur  Infiltration  und  Bindegewebs- 
bildung  in  der  Nachbarschaft.     Es  entstehen  durch  diesen  Entziind- 
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ungsprocess,  der  hauptsachlich  in  der  Serosa  und  Subserosa  verlauft, 
und  durch  den  standigen  Reiz,  den  tuberkulose  Driisen  auf  die 
Nachbarschaft  ausiiben,  kleinere  Exudate,  Narben  und  Schwarten 
in  der  weiteren  Umgebung.  Diese  fiihren  ihrerseits  wiederum  zu 
Abknickungen  und  zu  Gefassstorungen  am  Wurmfortsatz,  so  dass 
dieses  schon  an  und  fur  sich  scliwachliche  Organ  kommenden  Infek- 
tionen  gegentiber  in  seiner  Widerstandskraft  geschadigt  wird. 

Schon  haufiger  wurde  der  Verdacht  auf  einen  Zusammenhang  von 
Tuberkulose  der  Blinddarmgegend  insbesondere  der  dortigen  Mesen- 
terialdrusen  mit  Wurmfortsatzentzundung  ausgesprochen.  Im  Jahre 
1904  machten  Heller  ^"^  und  in  letzter  Zeit  namentlich  Comer,^^ 
Vautrin,^®  Fiori/"  Els/^  Thiemann,*^  auf  die  Bedeutung  der  Ileocoecal- 
Tuberkulose  aufmerksam.  Dass  aber  Tuberkulose  und  Reste  von 
friiheren  Tuberkuloseerkrankungen  in  der  Blinddarmgegend  so 
haufig,  wie  in  obiger  kleinen  Statistik  vorkommt,  ist  bisher  anschei- 
nend  nicht  beobachtet.  Ich  glaube  der  Grund  hierfiir  ist  der,  dass 
die  Operateure,  um  die  Operationen  nicht  zu  verlangem,  sich  in  der 
Kegel  damit  begntigen,  den  Wurmfortsatz  zu  entfernen  und  eventl. 
sein  Mesenteriolum  zu  besichtigen,  nicht  aber  auch  die  weitere 
Umgebung  untersuchen  und  auf  Driisen  an  den  angegebenen  Stellen 
fahnden.  Mit  der  Entfemung  des  Wurmfortsatzes  ist  wohl  die 
Gefahr,  die  von  diesem  droht,  beseitigt,  aber  der  tuberkulose  Herd 
in  der  Nachbarschaft,  der  nicht  immer  abgestorben  ist,  kann  sich 
eines  Tages  wieder  regen  und  zu  neuen  Entziindungen  in  der  Umge- 
bung oder  zur  Weiterverbreitung  in  andere  Organe  Anlass  geben. 
Deshalb  ist  die  Entfemung  kranker  Ileocoecaldriisen  bei  der  Ope- 
ration des  Wurmfortsatzes  dringend  geboten. 

VIII.    ERNAHRUNGSWEISE. 

Bei  der  Entstehung  dieser  Tuberkulose  spielt  naturlich  die  ali- 
mentare  Infektionsart  die  wichtigste  Rolle.  Auch  hierfiir  sprechen 
obige  Falle,  insofern,  als  von  den  Leuten  20  schon  von  Kindheit  an 
mit  besonderer  Vorliebe  rohe  Milch  getrunken  hatten.  Ungekochte 
oder  mangelhaft  sterihsierte  Milch  wird  ja  bekanntlich  als  eine  der 
haufigsten  Ursachen  der  Darmtuberkulose  angesehen.  Von  diesen 
20  Leuten  hatten  4  sichere  tuberkulose  Driisen  und  15  vergrosserte 
bindegewebsreiche  Driisen.  Einer  dieser  Fiille  wies  besonders  viel 
verkaste  und  verkalkte  Driisen  auf,  die  wie  Perlenschniire  ange- 
ordnet  lagen  und  vom  Blinddarmmesenterium  bis  zum  Wurm- 
fortsatz reichliche  Narben  gebildet  hatten.  Der  betreffende  Mann 
war  von  Beruf  Molkereigehiilfe  und  als  solcher  durch  standigen 
Genuss  roher  Milch  einer  Tuberkuloseinfektion  stark  ausgesetzt 
gewesen. 

Wie  der  Genuss  roher  Milch  indirekt  also  zur  Blinddarmentziindung 
fiihren  kann,  so  hat  auch  sonst  die  Ernahrungsweise  wohl  den  gros- 
66692— VOL  5.  pt  2—13 36 
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sten  Einfluss  auf  die  Entstehung  der  Krankheit.  Eine  Diat,  die  in 
der  Hauptsache  Fleisch  enthalt,  fiihrt,  wie  bekannt,  zur  Obstipation 
und  durch  das  allzu  lange  Verweilen  des  Inhalts  im  Darm  zu  Ent- 
ztindungen  der  Darmwand,  die  sich  haufig  in  sclileimigem  Dick- 
darmkatarrh  (Colitis  mucosa,  Enteritis  membranacea)  aussem. 
Entziindungen  der  Darmwand  ihrerseits  konnen,  wie  wir  bereits 
bei  den  Infektionskrankheiten  gesehen  haben,  am  Wurmfortsatz 
infolge  Schwellung  der  Sclileimhaut  Biegungen  verursachen  und  in 
einem  Teil  der  Falle  wohl  durch  Toxinwirkungen  zu  Exsudatbil- 
dungen  fiihren,  die  ihrerseits  mit  Verwachsungen  bezw.  Narbenbil- 
dungen  in  der  Bhnddarmgegend  endigen.  Durch  diese  ist  dann  der 
Wurmfortsatz  gewissermassen  gebunden  und  gegen  spatere  Infektion 
wehrlos  gemacht. 

VegetabiUsche  Kost  dagegen  vermeidet,  trotz  der  zur  Ernahrung 
erforderlichen  grosseren  Quantitaten,  die  Verstopfung  mit  den  in 
ihrem  Gefolge  auftretenden  Darmkrankheiten  und  schiitzt  an- 
scheinend  auch  vor  Wurmfortsatzentzundungen.  Volker,  die  sich 
in  der  Hauptsache  durch  Pflanzenkost  ernahren,  bleiben  nachweishch 
davon  frei,  wie  z.  B.  die  Reis  essenden  Chinesen  oder  die  auf  vege- 
tarische  Lebensweise  angewiesenen  Naturvolker. 

Bei  Volkerstanunen,  die  mit  der  Kultur  auch  den  Fleischgenuss 
iibernahmen,  hat  erwiesenermassen  auch  die  Wurmfortsatzentzun- 
dung  gleichzeitig  ihren  Einzug  gehalten,  wie  dies  z.  B.  bei  den 
Japanern  (Sonnenburg) "  der  Fall  war.  Ich  verweise  auch  hier 
nochmals  auf  die  anfangs  erwahnten  beiden  FaUe  von  Appendicitis 
bei  Chinesen. 

Auch  sind  die  Erkrankungen  an  Blinddarmentziindung  erschreck- 
lich  hoch  in  Gegenden,  wo  durch  Fleischgenuss,  namentlich  dem 
Genuss  sog.  englisch  zubereiteten,  rohen  bezw.  halbrohen  Fleisches 
die  Haupternahrung  stattfindet,  wie  in  England,  Nordamerika,  und 
Norddeutschland,  besonders  Hamburg.  Andererseits  kommt  in  den 
Stadten,  wo  natiirUcherweise  der  Gemiisekonsum  geringer  und  der 
Fleischkonsum  hoher  ist,  als  auf  dem  Lande,  auch  die  Blinddarm- 
entziindung entsprechend  haufiger  vor.  Fiir  unsere  Marine  ist  diese 
Tatsache  insofern  von  Bedeutung  als  auch  ofters  Leute,  die  aus 
Gegenden  stammen,  in  denen  die  vegf  tabilische  Ernahrungsweise 
vorherrscht,  kurz  nach  ihrer  Einstellung  in  die  Marine,  nach  dem  sie 
also  kurze  Zeit  der  Wirkung  des  erhohten  Fleischgenusses  aus- 
gesetzt  waren,  an  Bhnddarmentziindungen  erkranken.  Wie  gross 
liberhaupt  das  Verhaltnis  des  Fleischgenusses  zur  Blinddarmentziin- 
dung ist,  zeigt  sich  aus  folgender  Zusammenstellung.  Von  50  in  der 
letzten  Zeit  von  mir  operierten  BHnddarmkranken  geben  35  an, 
Starke  Fleischesser  zu  sein,  insbesondere  auch  rohes  Fleisch  gern  zu 
geniessen.  Nur  einer  war  ein  massiger  Fleischesser  und  14  be- 
haupten  an  Fleischkost  nicht  gewohnt  zu  sein.  Also  auch  hier  die 
hohe  Zahl  vou  70   Prozent  starken  Fleischessern. 
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Wenn  wir  nun  auch  bedenken  dass  infolge  der  Verkehrserleichte- 
rungen  und  verbesserten  Kuhlvorrichtungen  heutzutage  Fleisch  einen 
viel  grosseren  Konsumartikel  darstellt,  als  es  f ruber  der  Fall  war,  so 
berechtigt  dies  zu  dem  Schluss,  dass  in  dem  beute  nocb  immer  sich 
steigernden  Fleischgenuss  wohl  die  haufigste  Ursache  der  aucb 
standig  sicb  vermebrenden  Blinddarmentziindungen  zu  sucben  ist. 

IX.    EINFLiJSSE   EINZELNER   ERDTEILE. 

Es  bleibt  nun  nocb  die  Frage,  ob  der  Aufentbalt  unter  dem  einen 
oder  anderen  Himmelsstricb  zu  vermebrter  Blinddarmentziindung 
f  iibrt,  und  ob  klimatiscbe  Verbaltnisse  auf  die  Entstebung  der  Krank- 
beit  einen  Einfluss  baben  konnen. 


Absolut. 

ProMille. 

Besatzungs- 
starke. 

Europa 

1,016 

253 

27 

32 

3 

1.8 
2.9 
1.3 
0.9 
0.3 

552,148 
85, 756 

Asien 

Afrika 

20,251 

Amerika 

36,056 
11,376 

Siidsee  und  Australien 

1,331 

705,587 

Die  Tabelle  zeigl  die  Verteilung  von  1,331  ersten  Anf alien  auf  die 
einzelnen  Erdteile,  in  denen  sie  entstanden  sind.  Den  geringsten 
Procentsatz  (0.3)  ergeben  biemacb  die  Siidseeinseln  mit  Australien. 
Die  Griinde  bierftir  sind  sicber  folgende:  Auf  diesen  Inseln  ist  mit 
Ausnabme  von  Australien  friscbes  Fleiscb  sebr  selten  und  teuer, 
wabrend  die  vielen  Sorten  vortrefflicher  Friicbte  ich  nenne  nur 
Bananen,  Ananas  und  Mangos,  sebr  billig  sind.  Infolgedessen  werden 
aucb  auf  unseren  Scbiffen  dort  im  allgemeinen  nur  verbaltnismassig 
wenig  Konservenfleiscb  und  ganz  selten  Frisclifleiscb,  dagegen  mebr 
die  guten  Konservengemiise  und  hauptsacblicb  Friicbte  genossen, 
letztere  in  grosseren  Mengen  besonders  aucb  ausser  den  Mablzeiten. 
Im  Kiautscbougebiet,  auf  das  der  grossere  Procentsatz  der  Blind- 
darmfalle  in  Ostasien  kommt  (3.8  Pro  Mille)  ist  gerade  das  Umgekebrte 
der  Fall. 


In  Ostasien,  Jahr. 

Absolut. 

ProMiUe. 

Besatzungs- 
starke. 

Auf  den  Schiffen,  1876-1908 

169 
116 
84 

0.5 
2.8 
3.8 

61,007 

Auf  den  Schiffen,  1897-1908 

40,909 
01,007 

An  Laud  einschl.  Expeditionskorps,  1S97-1908 

253  I.  Anfalle. 


Fleiscb  ist  bier  sebr  gut  und  billig  (ein  Pfund  Eindfleiscb  kostet 
beispielsweise  nur  ca.  50  Pf.),  wabrend  Friicbte  und  Gemiise  kostbar 
sind  und  immer  die  Gefabr  der  Darmkatarrbe  und  Rubr  in  sicb  bergen. 
Fleiscb  wird  desbalb  dort  vorzugsweise  und  in  grossen  Mengen  genos- 
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sen.  Anders  die  Schiffe  in  Ostasien,  wie  auch  die  in  den  Erdteilen 
Afrika  imd  Amerika.  Diese  faliren  an  der  Kiiste  entlang,  und  haben 
viel  weniger  Gelegenheit   zu  grosserem  und  andauemdem  Fleisch- 

iienuss. 


X.    EINFLUSSE   DES   TROPENKLIMAS    UND   DER   JAHRESZEITEN. 

Aus  diesen  Tatsachen  imd  ihren  im  vorigen  Abschnitt  besprochenen 
Folgen  erklart  sich  die  grossere  Zahl  der  Blinddarmfiille  in  den  ein- 
zelnen  Landern.  Hierzu  kommt  aber  f  iir  die  tropischen  Lander  noch 
eine  andere  Ursache,  die  Hitzewirkung.  Infolge  dieser  und  der  all- 
gemeinen  schwiichenden  Wirkung  des  Tropenklimas  wird  die  Verdau- 
ung  oft  schwer  geschadigt,  und  gerade  die  unteren  Darmabschnitte 
erkranken  besonders  leicht.  Dasselbe  gilt  fiir  die  Sommermonate, 
und  der  Monat  August  weist  deshalb  auch  die  meisten  ersten  Anfalle 
von  Blinddarmentziindung  in  unserer  Statistik  auf. 
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XI.  diatfehler. 

Die  vielfachen,  von  den  Marinemannschaften  haufig  (50  Mel  =  3.6 
Prozent)  als  Ursache  angegebenen  Schadigungen  durch  vieles  Rau- 
chen,  Genuss  von  schlechten  Nalmingsmitteln,  kaltes  Trinken  und 
hin  und  wieder  auch  eine  gewisse  Ubermassigkeit  im  Genuss  vieler 
Speisen  nach  Entbehnmg  derselben  auf  Seereisen  (wie  z.  B.  Siissig- 
keiten,  Fruchteis)  beriihre  ich  nur  kurz,  da  sie  selten  wirklich  von 
Bedeutung  sind.  Sie  haben  nur  insofom  hochstens  eine  Wirkung, 
als  sie  zu  Darmkatarrhen  fuhren  und  die  Widerstandsfiihigkeit  der 
Blinddarmgegend  gelegentlich  noch  mehr  herabsetzen  konnen. 

XII.  lebensalter. 

Nun  bliebe  noch  die  Frage  zu  erortern,  ob  vielleicht  in  einem 
gewissen  Lebensjahr  sich  eine  Disposition  zur  Wurmfortsatzerkran- 
kung  herausbildet. 

Wenn  wir  die  Curve  der  1,226  Falle,  in  denen  sich  das  Lebensjahr 
des  ersten  Anfalles  nachweisen  liess,  iibersehen,  so  finden  wir  die 
hochsten  Erkrankungsziffem  im  Alter  von  20-24  Jahren,  also  gerade 
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im  Zeitraum  der  Marinedienstzeit,  und  das  21.  Lebensjahr  als  das- 
jenige,  in  dem  die  meisten  Wurmfortsatzentzundungen  zum  ersten 
Male  in  Erscheinung  tie  ten.  Diese  Anhaufung  lasst  sich  meiner 
Meinung  nach  dadurch  erklaren,  dass  die  Menschen  unserer  Rasse 
im  allgemeuien  mit  20  Jahren  ausgewachsen  sind ;  ihre  inneren  Organe 
haben  also  dann  die  voile  Grosse  erreicht.  Bis  dahin  konnen  Schadi- 
gungen,  die  an  den  Gefassen  durch  Verwachsimgen  in  der  Umgebimg 
enstanden  sind,  oder  die  sich  an  der  Wand  des  Wurmfortsatzes 
befinden,  durch  dessen  Wachstum  noch  mehr  oder  weniger  ausge- 
glichen  werden,  also  landlaufig  gesagt,  verwachsen.  Nach  Erreichen 
der  Normalgrosse  sind  aber  die  friiheren  Schiidigungen  und  ihr  Ver- 
haltnis  zur  anatomischen  Beschaffenheit  des  Wurmfortsatzes  kons- 
tanter.  Neu  hinzu  tretende  Schadigungen  durch  Bakterien  vom 
Darm  aus  konnen  nun  nicht  mehr  durch  das  Wachstum  kompensiert 
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werden  und  der  erste  Anfall  erfolgt  leichter.  So  mag  sich  auch  die 
Tatsache  erklaren,  dass  vom  Anfang  des  3.  Lebensjahrzehntes  an 
die  Wurmfortsatzentziindung  so  gewaltig  zunimmt. 

Das  Bild  der  fiir  die  Ursache  der  Wurmfortsatzentzundungen 
mehr  oder  weniger  in  Betracht  kommenden  ausseren  Anlasse  und 
Infektionskrankheiten  ist,  wie  wir  gesehen  haben,  ein  sehr  bimtes. 

Machen  wir  uns  noch  einmal  ihre  Wnkung  klar,  so  finden  wir,  dass 
das  Ubergreifen  der  Infektionskrankheiten  auf  den  durch  seine  ana- 
tomischen Verhaltnisse  zur  Erkrankung  disponierten  Wurmfortsatz 
und  die  direkte  Schiidigimg  desselben  durch  aussere  Einflusse  nur 
sehr  selten  die  Appendicitis  unmittelbar  im  Gefolge  haben.  Die 
Hauptbedeutung  dieser  Anlasse  ist  vielmehr  die  infolge  ihrer  Reiz- 
wirkimg  eintretende  Hyperiimie  und  Stauung  in  der  Blinddarmge- 
gend.  Diese  kann  auch  durch  langeres  Verweilen  von  Darminhalt 
hier  entstehen  und  bewirkt  Biegungen  bezw.  Knickungen  am  Wurm- 
fortsatz. Andererseits  f  iihrt  sie,  wie  jede  geringe  Stauung  an  anderen 
Stellen  des  Darms,  z.  B.  bei  eingeklemmten  Briichen  zeigt,  leicht  zur 
Bildung  eines  Exudats  mit  Fibrinniederschlagen  und  spateren  Ver- 
wachsungen.     Bei  den  Wurmfortsatzoperationen  finden  sich  ofters 
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solche  Falle,  die  lediglich  nur  zartere  odergrobere  Verwachsungen  zeigen 
und  sich  als  Reste  derartiger  alter  Schadigungen  erweisen,  von  denen 
der  Trager  nie  eine  Ahnung  hatte.  Die  einseitige  Blutversorgung  der 
Appendixwand,  die  dem  Endbezirk  der  im  Mesenteriolmn  verlau- 
fenden  Arterie  entspricht,  bedeutet  ja  nur  eine  geringe  Defensivkraft 
gegeniiber  den  unverhaltnismassig  reichlichen  Oflfensivfaktoren 
(Ebner).**  Eine  eintretende  geringe  entziindliche  Schwellimg,  wie 
sie  alltaglich  iiberall  im  Darmkanal  vorkommen  kann,  eine  durch 
feussere  Narbenbildung  oder  durch  primare  oder  secundare  patho- 
logische  Gefassveranderungen  nur  beschrankt  mit  Blut  versorgte 
Stelle  in  der  Schleimhaut  geniigt,  um  die  Bakterien  des  Darmes  dann 
in  die  Appendixwand  einwandem  zu  lassen  und  den  ersten  Anfall 
hervorzurufen.  Der  Wurmfortsatz  mit  seinem  engen  Lumen,  seinen 
vielen,  nach  dem  Sauglings alter  sich  entwickelnden  Schleimhaut- 
buchten,  die  haufig  der  Entleerungsrichtung  entgegengesetzt  sind, 
zwingt  die  Bakterien  ja  geradezu  liier  zu  verweilen  und  sich  anzu- 
siedeln.  Auch  bewirken  die  wahrscheinlich  nur  sehr  geringen 
peristaltischen  Bewegungen  und  die  vielfachen  Stauungen  des  In- 
halts  vom  Blinddarm  her  oder  hinter  Biegungen  und  Kotsteinen, 
sicherlich  noch  eine  Steigenmg  ihrer  Vimlenz. 

XIII.  bakterielle  infektion. 

Was  die  Bakterien  selbst  anlangt,  so  ist  ihre  Flora  eine  sehr  rcich- 
haltige,  bald  uberwiegt  nach  den  Angaben  in  der  Literatur  von  den 
im  folgenden  genannten  Arten  die  eine,  bald  die  andere.  Am  haufig- 
sten  wurden  im  Wurmfortsatz  zur  Zeit  seiner  Erkrankung  festge- 
stellt,  Bakt.  coli  commune,  neben  ihm  Streptococcen,  Diplococcus 
lanceolatus,  Staphylococcus  pyogenes  aureus  imd  albus.  Hin  imd 
wieder  Pneumococcen,  Poycyaneus,  Typhusbacillen  und  viele  an- 
dere. Auch  Ruhramoben  wurden  im  Inhalt  gelegenthch  gefunden 
(Hoppe-Seyler)." 

Auf  Grund  der  Tatsache,  dass  vor  15  Jahren  die  Blinddarmentzun- 
dung  noch  verhaltnismassig  selten  gewesen  ist,  wahrend  jetzt  gerade- 
zu erne  Epidemic  herrscht,  ist  neuerdings  von  Hood  im  Lancet  die 
Behauptung  aufgestellt  worden,  dass  Blinddarmentziindung  eine 
selbstandige  Infektionskrankheit  sei,  also  von  einem  Individuxmi 
auf  das  andere  iibertragen  werden  konne.  Eine  Kritik  dieser  Be- 
hauptung lasst  sich  naturlich  erst  dann  iiben,  wenn  das  von  Hood 
angebhch  vorliegende  Materiel  gepriift  werden  kann.  Aber  alle 
Erfahrungen  und  wissenschaftHchen  Beobachtungen  haben  bisher 
gerade  das  Gegentheil  dieser  Ansicht  ergeben,  dass  namlich  eine 
tJbertragung  von  Mensch  auf  Mensch  ganz  unmoglich  ist.  Die  Falls 
in  denen  in  einer  Familie  mehrere  Mitglieder  an  Blinddarmentziin- 
dung erkrankten  und  bei  denen  man  an  eine  derartige  tJbertragung 
denken  konnte,  von  12  Fallen  in  der  Marine  erkrankten  gleichzeitig 
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bezw.  vorher:  Der  Vater  bei  5  Leuten;  ein  Bruder  bei  6  Leuten,  eine 
Schwester  bei  1  Mann. 

Es  erkrankten  von  den  Familien-Angehorigen  noch  an  Appendi- 
citis: 1  Faniilienmitglied,  7  mal;  2  Familienmitglieder,  1  mal  (2 
Schwestem);  3  Familienmitglieder,  1  mal  (2  Schwestem  mid  der 
Vater),  lassen  sich  aber  auf  andere  Weise  leicht  erklaren.  Die  anato- 
mischen  Verhaltnisse  des  Wurmfortsatzes  konnen  durch  Vererbmig 
gleich  schlechte  sein,  die  Schadigung  durch  aussere  Einflusse,  un- 
zweckmassige  Emahrung  und  die  Disposition  zur  Erkrankung  kann 
dieseibe  sein  und  so  konnen  aus  gleicher  Ursache  gleiche  Wirkungen 
entstehen,  ganz  abgesehen  von  der  Tatsache,  dass  eben  die  Appen- 
dicitis eine  iiberaus  haufige  Krankheit  ist.  Nach  Aschoff  haben 
von  den  Menschen,  die  in  der  Bliite  des  Lebens  stehen,  mindestens 
jeder  zweite  und  im  5.  Lebensjahrzehnt  gar  schon  80  Prozent  einen 
appendicitischen  Anfall  durchgemacht. 

Das  Marinematerial  weist  iiber  bakteriologische  Untersuchungen 
an  Wurmfortsatzen  nur  sehr  sparliche  Aufzeiclmungen  auf,  sodass 
man  ein  Urteil  daraus  nicht  gewinnen  kann,  welche  der  Infektions- 
erreger  an  der  Entstehung  der  Appendicitis  die  Hauptschuld  haben. 
Es  wurden  festgestellt :  Bact.  coli  (in  der  Hauptsache),  3  mal;  Bact. 
coli  +  Streptococcen,  1  mal;  Pneumococcen,  1  mal;  Diplococcen  + 
Staphylococcen,  1  mal;  Staphylococeen  (in  der  Hauptsache),  1  mal; 
Streptococcen  (in  der  Hauptsache),  1  mal;  Tuberkelbacillen  (als 
Nebenbefund),   1  mal. 

Nachdem  wir  nun  alle  Griinde  und  Ursachen  kennen  gelemt  haben, 
die  zur  Entstehung  der  Wurmfortsatzentziindung  fiihren  konnen, 
kommen  wir  zu  dem  Schluss,  dass  eigentlich  nur  die  Tuberkulose  ein 
wesentliches  atiologisches  Moment  fiir  die  Krankheit  darstellt.  Der 
grosste  Einfiuss  aber  fiir  die  stetigen  Vermehrungen  und  den  jetzt 
auch  allgemein  bestatigten  schwereren  Verlauf  der  Krankheit  ist 
imstreitig  dem  von  Jahr  zu  Jahr  sich  steigemden  Fleischgenuss  zuzu- 
schreiben.  Es  bleibt  nur  noch  der  Hinweis,  dass  heutzutage  ent- 
sprechend  dem  erhohten  Interesse,  welches  Arzt  und  Patienten  den 
Erkrankungen  in  der  Blinddarmgegend  zuwenden,  die  Krankheit 
leichter  und  haufiger  konstatiert  wird.  Manche  Unterleibserkran- 
kung,  die  man  friiher  als  Leibschmerzen,  Verstopfung,  Darmkatarrh, 
oder  Lebererkrankung  und  Bauchfelientziindung  ansah,  erweist  sich 
heute,  wo  man  die  Krankheit  in  ihren  ersten  schleichenden  Anf  angen 
viel  besser  kennen  gelemt  hat,  als  Entziindung  des  Wurmfortsatzes. 
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'^Ziemann,  tJber  eitrige  Perforationsperitonitis  und  Spuhvurmer.  Archiv  flir 
Schiffs-  und  Tropenhygiene,  1905,  S.  32. 

'*  Corbellino,  El  bacillo  de  Pfeiffer  en  la  appendicitis.  Centralbl.  f.  Chir.,  J903, 
S.  63. 

'^  Welsch,  Beitrag  zur  Prophylaxe  u.  Therapie  der  Appendicitis.  Miinch.  ined. 
Wochenschrift,  1906,  S.  755. 

2"  Gelpke.     Med.  Klinik,  1906,  S.  704. 

^^  O.  Heist,  Zur  Fruhoperation  der  Appendicitis.  Beitr.  z.  klin.  Chir.,  B.  56,  S. 
755. 

^^  Kiimmel,  Erfahrungen  iiber  1,000  Operatic  nt-n  der  Appendicitis.  Miinch.  n.ed, 
Wochenschrift,  1905,  Nr.  19. 

23  Karrenstein,  Beitrag  zur  Appendicitisfrage  u.  b.  w.  Dtsch.  Ztschrft.  f.  Chir.,  B. 
84,  S.  63. 

2*  Friedjung,  Zur  Aetiologie  der  Appendicitis  im  Kindesalter.  Wiener  med.  Wo- 
chenschrift, 1908,  Nr.  47. 

2^  E.  Scholz,  tJber  Perityphlitis.  Mittlg.  aus  den  Hamburger  Staatsanstalten,  Bd. 
Ill,  Hft.  3. 

26  T.  Sprengel,  Appendicitis.     Stuttgart,  1906. 

"  M.  I.  Rostowzew.     Centralblatt  f.  Chirurgie,  1903,  Hft.  1. 

2'^  Karewski,  Ursache,  Verhiitung  u.  Behandlung  u.  s.  w.  Deutsch.  med.  Wochn- 
schr.  1905,  Nr.  20  u.  21. 

29  K.  G.  Lennander,  Gedanken  iiber  Diagnose  u.  e.  w.  Centralbl.  f.  Chir.,  1903, 
S.  1098. 

3"  Welsch,  Beitrag  zur  Prophylaxe  u.  Therapie  der  A])pendicitis,  Miinch.  med. 
Wochenschrift,  1906,  Nr.  12. 

3'  Soupault  und  Menard,  Appendicitis  und  Diarrhoe.  Miinch.  med .  Wochenschrift, 
1905,  Nr.  2,  S.  99.  . 

32  Behrend,  Case  of  typhoid  fever  complicated  by  api)endicitie,  etc.  Centralbl. 
i.  Chir.,  1905,  S.  1134. 

33  Stokes  und  Amick,  Typhoid  appendicitis  without  other  intestinal  lesione. 
Centralblatt  f.  Chir.,  1905,  S.  1372. 

3*  Moty,  Appendicite  et  fidvre  typhoide.     Centralblatt  f.  Chir.,  1907,  S.  586. 
35  E.  Hoke,  Perityphlitis  typhosa.     Miinch.  med.  Wochenschrift,  1908,  25. 
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^"  G.  Miiller,  Tuberkulosis  of  the  appendix.  Univ.  of  Pennsylvania  Med.  Bull., 
1909,  April. 

37  Heller,  Phys.  Ver.  Kiel  29.  Februar  1904.  Miinch.  med.  Wochenschrift,  1904, 
Nr.  37,  S.  1666. 

3*  E.  M.  Corner,  Surgical  treatment  of  tuberculous  glands  in  the  mesentery.  Urit. 
Med.  Journ.,  1908,  Sept.  26. 

^^  Vautrin,  De  la  tuberculose  primitive  des  ganglions  ileo-caecaux.  Revue  de 
chirurgie,  XXIX,  No.  3. 

*"  Fieri,  Infiammazione  ipertrofica.  Bolletino  della  Societa  medico-chirurgigii  d£ 
Modena,  XII,  1908-9;   Centralbl.  f.  Chir.,  1909,  Nr.  23. 

^'  Els.  Zur  Kenntnis  der  Ileocoecal.  tuberkulose.  Bruns.  Beitr.  zur  klin.  Chir., 
Bd.LXIII,Hft.3. 

*2  H.  Thiemann,  Chir.  Tuberkulose  der  Mesenterialdriisen.  Langenbecks  Archiv,. 
XCI.  Hft.  2. 

*^  Sonnenburg,  Pathologic  und  Therapie  der  Perityphlitis.     1905. 

"  A.  Ebner,  tjber  den  heutigen  Stand  der  Erkennung  und  Behandlung  der  Appen- 
(Hcitis.     Sammlung  klin.  Vortriige,  Nr.  489-491. 

*^  Hoppe-Seyler,  Uber  Erkrankung  des  Wurmfortsatzes  bei  chronischer  Amobenen- 
teritis.     Miinch.  med.  Wochenschrift,  1904,  Nr.  15. 


AN   INTERNATIONAL   BASIS   FOR   NAVAL    STATISTICS. 
Surg.  A.  W.  Dunbar,  United  States  Navy. 

The  object  in  tabulating  vital  statistics  is  to  afford  a  basis  for  the 
determhiation  of  the  results  of  sanitary  measures  for  the  prevention 
of  disabilities  and  of  the  effect  of  therapeutics.  The  value  of  such 
statistics  is  dependent  upon  their  comparison,  either  with  the  returns 
of  the  same  community  or  organization  for  similar  periods  in  the 
past  or  with  the  returns  of  similar  communities  or  organizations 
extending  over  the  same  period  of  time. 

Naval  vital  statistics,  when  compared  with  those  of  civil  com- 
munities, afford  but  a  limited  basis  for  comparison,  owing  to  the 
different  envii-onment  and  the  limitations  as  regards  age  and  sex  in 
the  personnel  of  the  military  service.  The  conclusions  derived  from 
a  study  of  naval  as  contrasted  with  army  statistics  is  of  more  value, 
but  it  is  only  when  navy  is  compared  with  navy  that  these  returns 
become  fully  comparable.  Unfortunately  in  the  absence  of  a  common 
nosology,  and  of  a  similai'  policy  in  regard  to  the  admission  and  dispo- 
sition of  patients,  such  a  comparison  is  accompanied  by  such  uncer- 
tainty as  to  impair  its  value.  It  is  therefore  evident  that  the  adop- 
tion of  an  international  basis  for  the  comparison  of  vital  statistics 
is  most  urgent.  To  accomplish  this  end,  it  is  necessary  to  agree 
upon  a  nomenclature  for  international  use  in  which  the  titles  have  a 
common  significance.  Until  such  a  nomenclature  should  be  gen- 
erally accepted  by  the  medical  profession  it  is  not  necessary  nor 
desirable  that  it  be  adopted  for  the  naval  medical  returns  other  than 
in  the  table  for  international  use. 
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The  Surgeon  General  of  the  Navy,  in  his  annual  report  to  the  Sec- 
retary of  the  Navy  for  1911,  initiated  the  practice  of  publishing  the 
naval  medical  statistics  in  titles  of  the  international  classification 
with  the  hope  that  foreign  navies  will  reciprocate,  and  thus  afford  a 
convenient  basis  for  comparison. 

Aside  from  the  necessity  for  a  common  nosology,  a  uniform  method 
of  recording  the  admissions  and  discharges  of  patients,  as  well  as 
computing  the  sick  days  is  requisite  to  insure  accuracy.  There 
should  be  an  agreement  as  to  what  cases  shall  appear  on  the  records. 
It  is  well  known  that  it  was  a  practice  of  some  medical  officers  to 
simply  excuse  patients  with  minor  ailments,  such  as  gonorrhea, 
without  admitting  them  to  the  sick  list.  The  unreliability  of  vital 
statistics  under  such  conditions  is  evidenced  by  the  rise  in  the  apparent 
naval  venereal  admission  rate  from  91  in  1908  to  160  per  1,000  in 
1910,  when  all  cases  were  by  order  admitted,  if  only  for  record. 

In  a  similar  manner  the  results  of  treatment  as  appearing  in  the 
returns  of  sick  may  be  deceptive  unless  there  be  a  uniform  method 
of  indicating  the  final  service  termination  of  the  cases. 

The  statistician  is  interested  in  (1)  the  admission  rate,  (2)  the 
invaliding  rate,  (3)  the  death  rate,  and  (4)  the  discharges  to  duty, 
and  the  tables  should  always  show  these  facts.  To  eliminate  as  far 
as  practicable  erroneous  diagnosis,  the  transfer  of  patients  as  with 
"Diagnosis  undertermined  "  has  been  authorized  in  our  Navy  where, 
through  lack  of  time  for  observation  or  of  clinical  facilities,  the 
nature  of  the  disease  is  not  then  determinable,  and  for  these  and 
also  for  such  diagnoses  as  are  proved  to  be  erroneous  the  use  of  the 
designation  "Discharged  for  change  of  diagnosis"  is  allowed. 

In  the  case  of  the  necessary  discharge  of  a  patient  from  the  official 
sick  list  due  to  the  expiration  of  enlistment  the  indeterminate  ending 
"Transferred"  (T)  is  used,  indicating  a  transfer  to  the  supernumerary 
list. 

The  proper  method  of  disposing  of  patients  transferred  to  a  naval 
sanatorium  for  tuberculosis  or  to  the  Government  Hospital  for  the 
Insane,  who  rarely  return  to  duty,  is  one  which  is  of  peculiar  interest 
in  our  Navy.  It  appears  best  to  regard  such  transfers  as  equivalent 
to  an  invaliding  from  the  service,  which  is  now  done. 

The  above  indicates  some  of  the  points  upon  which  there  should 
be  a  uniformity  of  procedure  in  the  interests  of  accuracy.  The 
etiology  of  diseases  is  generally  evident,  but  the  character  of  an  injury 
gives  little  clue  to  the  cause.  The  international  classification  of  the 
causes  of  injuries  is  adapted  for  use  by  the  Navy  as  well  as  by  the 
civil  community,  but  its  titles  should  be  subdivided  or  extended  to 
cover  those  more  applicable  to  the  militant  forces,  such  as  explosions 
of  guns,  magazines,  boilers,  or  casualties  inflicted  in  action.  The 
Navy,  as  well  as  the  civil  community,  has  its  questions  of  occupational 
hygiene,  and  the  results  of  the  efforts  of  the  sanitarian,  when  not 
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directly  involving  military  efl5.ciency,  should  on  humanitarian  grounds 
be  the  property  of  all. 

While  the  admission  rate  for  disabilities  does  or  should  show  the 
true  incidence  of  disease,  the  statistician  is  also  interested  in  the 
loss  of  service  due  to  diseases  and  injuries.  Aside  from  the  loss 
of  service  due  to  sick  days,  there  is  a  distinct  injury  inflicted  upon 
the  Navy  through  the  loss  by  death  or  invaliding  of  a  more  or  less 
trained  individual,  which  collectively  may  be  termed  ''damage." 

In  the  study  of  returns  to  determine  the  relative  damage  sus- 
tained the  comparison  of  these  three  factors  renders  it  difficult  to 
properly  weight  the  result  as  a  whole.  It  is  therefore  desirable  to 
have  some  method  of  expressing  these  three  factors  in  a  single  term. 
In  this  connection  I  believe  the  method  devised  by  Medical  Director 
J.  D.  Gatewood,  United  States  Navy,  and  fully  explained  in  his  work 
on  Naval  Hygiene,  is  worthy  of  more  extensive  recognition  in  military 
statistics  than  it  has  been  accorded.  In  brief,  the  method  consists 
Lq  arbitrarily  considering  that  the  damage  inflicted  by  a  death  or  an 
invaliding  is  equivalent  to  six  months'  sickness  or  loss  of  service  for 
an  individual  for  that  period  of  time.  This  loss  of  service  is  then 
expressed  in  a  percentage  of  sick  which,  added  to  the  percentage  of 
sick  obtained  from  the  actual  sick  days,  gives  the  damage  percentage, 
by  means  of  which  the  equivalent  number  of  individuals  on  the  sick 
list  throughout  the  year  may  be  determined.  It  is  not  claimed  that 
this  represents  the  actual  damage,  but  it  does  afford  a  valuable  and 
graphic  basis  for  comparison,  and  for  this  purpose  has  been  pub- 
lished in  the  last  two  reports  of  the  Surgeon  General. 

In  the  international  classification  we  have  the  framework  upon 
which  to  build  a  common  nomenclature,  and  the  recent  movement 
to  adopt  a  complete  nosology  under  this  classification  for  the  medical 
profession  of  this  country  is  a  forward  movement  which  undoubtedly 
will  be  adopted  by  other  countries. 

With  accurate,  consistent,  and  understandable  tables  of  vital 
statistics  the  naval  sanitarian  will  be  able  to  decide  upon  the  efficacy 
of  prophylactic  measures  in  his  own  as  well  as  in  other  navies,  to  the 
end  that  the  tale  of  human  suffering  may  be  lessened  and  that  naval 
service  may  conduce  to  the  physical  well-being  of  the  individual. 


INTERNATIONAL  BASIS  FOB   NAVAL   STATISTICS. 

Surg.  Charles  N.  Fiske,  United  States  Navy. 

The  presentation  of  this  subject  in  this  section  seems  a  timely 
indication  for  an  appeal  to  our  colleagues  of  foreign  naval  services 
to  promote  a  better  understanding  of  our  similar  endeavors;  in  fact, 
to  foster  a  closer  professional  acquaintance.  We  have,  to  be  sure,  a 
certain  incentive  and  opportunity  to  profit  by  each  other's  experi- 
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ences  in  our  Association  of  Military  Surgeons  of  the  United  States, 
which  each  year  tends  toward,  in  fact,  what  I  beheve  it  soon  should 
in  name,  an  international  association.  Yet  a  perusal  of  the  programs 
for  the  annual  meetings  of  mihtary  surgeons  leads  one  to  feel  that 
the  topics  treated  are  selected  at  random  and  lack  sufficient  basis  for 
showing  what  might  be  systematically  discussed  for  our  mutual 
profit  and  instruction. 

Our  first  and,  for  present  considerations  perhaps,  longest  step  toward 
knoAving  each  other's  work  better  should  be  the  adoption  of  some 
method  for  expressing  measurements  of  morbidity  and  physical 
disability  for  naval  services  generally  in  common  terms.  There  are 
commonly  exchanged  between  the  executive  headquarters  of  the 
several  naval  medical  establishments  one  or  a  few  copies  of  our 
periodically  published  medical  and  sanitary  reports  with  statistics, 
but  this  appears  to  be  merely  a  graceful  act  of  courtesy  which  we  feel 
with  propriety  might  readily  be  construed  as  willingness  to  do  far 
more  if  we  only  knew  how. 

These  reports  are  received  at  very  irregular  intervals;  some  cover 
the  calendar  year  preceding  publication,  one  is  published  but  once  in 
two  years  and  after  considerable  delay  incident  to  a  better  classifica- 
tion of  its  statistical  data,  while  another  appears  to  cover  a  fiscal 
year. 

Sometimes  there  appears  to  be  such  haste  in  publication  that  only 
the  obvious  and  self-declared  important  facts  are  emphasized,  while 
the  more  subtle,  however  important  their  elucidation  might  prove, 
are  abandoned  in  the  effort  to  formulate  material  for  the  following 
year. 

Suppose,  for  a  moment,  that  we  finally  have  before  us  the  medical 
reports  of  the  six  relatively  important  navies  which  pertain  to  a  period 
already  three  years  behind  us.  Some  may  feel  at  once  that  they  are 
too  old  to  be  of  much  present  value;  yet  after  a  little  study  it  will  be 
found  that  those  more  recently  issued  and  more  delayed  in  publication 
have  been  compiled  with  such  care  and  absence  of  haste  that  they 
must  possess  more  value,  at  least  for  the  countries  which  issued  them. 
Some  reports  have  statistical  tables  and  charts  scattered  throughout 
the  text  which,  coupled  with  the  lack  of  familiarity  with  the  language 
used,  tends  to  confuse  the  student  who  wishas  to  compare  movements 
of  disease  in  the  several  services.  However,  the  greatest  concern 
will  be  felt  on  account  of  there  being  no  uniformity  in  disease  nomen- 
clature and  methods  of  tabulating  statistical  facts.  We  may 
promptly  recognize  many  of  our  nosological  terms  in  foreign  tongues, 
but  perhaps  not  the  majority,  and  as  for  puzzling  out  the  precise 
intended  meaning  of  the  abbreviated  colunm  headings,  we  are  tempted 
to  feel  that  national  methods  of  expression  are  irreconcilable  as  if  we 
belonged  to  intellectually  different  species.     The  navies  ©f  France,. 
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Italy,  and  the  United  States  have  already  used  to  a  varying  extent 
the  International  Classification  of  Diseases  and  Causes  of  Death,  the 
constant  numbers  of  which  furnish  a  key  to  the  causes  of  disability 
studied. 

To  small  or  short-sighted  minds  this  international  classification 
may  seem  so  far  from  attaining  perfection  that  it  would  hardly 
satisfy  any  one  nation  even  as  a  list,  and  of  course  as  a  "  classification  " 
it  is  far  more  susceptible  of  destructive  criticism,  yet  it  is  the  best  we 
have  and  can  be  trusted  to  improve  with  each  decennial  revision. 

In  this  connection  the  following  quotations  from  Appendix  II, 
Mortality  Statistics,  1908,  Bureau  of  the  Census,  are  pertinent: 

It  is  evident  that  much  of  the  value  of  the  statistical  tables  relating  to  causes  of  death 
will  be  lost  if  they  are  not  fully  available  for  comparative  purposes.  A  universal 
statistical  classification  of  causes  of  death  that  should  be  used  by  every  city,  State,  and 
country  in  the  world  that  publishes  mortality  reports  has  been  the  hope  of  vital  statis- 
ticians for  many  years.  This  end  has  not  yet  been  attained,  although  there  is  a  greater 
degree  of  correspondence  between  all  of  the  national  methods  of  classification  at 
present  than  in  times  past,  and  a  large  number  of  nations  of  the  world  have  united  in 
the  use  of  an  absolute  identical  system  known  as  the  International  Classification  of 
Causes  of  Death  and  Sickness,  the  second  decennial  revision  of  which  has  just  taken 
place  under  the  auspices  of  the  French  Government,  at  Paris,  July  1  to  3, 1909.  *  *  * 
The  purpose  of  the  decennial  revision,  as  expressed  in  the  original  propositions  therefor 
made  by  the  American  Public  Health  Association  in  1898  and  indorsed  by  the  Inter- 
national Statistical  Institute  in  1899,  is  that  the  classification  may  be  kept  abreast  of 
the  constantly  advancing  knowledge  of  pathology,  so  that  the  sanitarian  and  physician 
who  desires  to  consult  the  official  statistics  of  causes  of  death  will  not  be  obliged  to 
employ  obsolete  and  discarded  medical  terms.  For  the  same  reason  the  Nomenclature 
of  Diseases  of  the  Royal  College  of  Physicians  of  London  has  been  revised  every  10 
years  since  1869,  and  the  American  Medical  Association,  through  its  committee  on 
nomenclature,  is  planning  a  similar  authoritative  work  for  this  country,  which  will 
likewise  need  to  be  kept  up  to  date  by  periodic  revisions.  *  *  *  The  orthography 
of  the  list,  which  differs  somewhat  from  that  previously  used  in  the  annual  reports,  is 
that  recommended  by  the  committee  on  nomenclature  of  the  American  Medical 
Association.  Lastly,  in  examining  the  general  form  of  the  "classification,"  it  should 
be  remembered  that  the  scientific  classification  of  diseases,  in  the  primary  sense  of  the 
word,  is  a  thing  apart  from  the  object  of  this  list,  which  is  merely  a  list  of  causes  of 
death,  arranged  by  international  agreement  for  use  in  mortality  tables.  The  use  of 
the  word  "list"  in  this  connection  is  strongly  recommended  by  such  eminent  authori- 
ties as  Dr.  Arthur  Newsholme  and  Dr.  John  Tatham,  and  follows  in  the  practice  of  the 
latter  in  the  table  of  the  causes  of  death  in  the  annual  reports  of  the  registrar  general 
of  England,  wherein  only  the  individual  causes  are  presented,  and  the  so-called 
classes  or  groups  of  diseases  are  dispensed  with.  A  motion  to  dispense  with  the 
"classes"  in  the  international  system  nearly  prevailed  in  Paris,  but  the  general 
opinion  favored  the  retention  of  the  "classification"  as  a  mere  skeleton  upon  which  to 
arrange  the  all-important  individual  titles  for  at  least  one  decade  more.  In  the 
annual  reports  on  mortality  statistics  prepared  by  the  Bureau  of  the  Census  very 
little  attention  will  in  the  future  be  paid  to  the  "classes"  of  diseases,  and  the  word 
"classification,"  which  is  familiar  to  registration  officials  and  the  statisticians  in  the 
special  sense  of  a  mere  tabular  arrangement  of  causes  of  death  (see  Mortality  Statistics, 
1907,  p.  22),  will  be  abandoned  more  and  more  in  favor  of  the  terms  "list"  or  "tabular 
list." 
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The  medical  departments  of  armies  did  not  wait  for  the  general 
adoption  of  the  International  List.  The  International  Commission 
for  the  Unification  of  the  Medical  Statistics  of  Armies  first  agreed 
upon  its  list  of  38  diseases  and  disease  groups  at  Budapest  in  1894, 
since  which  time  there  have  been  but  two  modifications— Madrid  in 
1903  and  Berlin  in  1907.  The  Bertillon  international  classification 
has  been  gradually  achieving  adoption  throughout  the  civilized 
world  for  civil  vital  statistics,  and  doubtless  would  have  been  gladly 
utilized  by  the  army  surgeons  at  Budapest  had  it  then  been  so 
widely  used. 

Medical  Inspector  Gatewood,  in  his  Naval  Hygiene  of  1909,  states 
that — 

The  vital  statistics  of  the  Navy  *  *  *  represent  an  analysis  which  is  neces- 
sarily at  the  foundation  of  all  inquiry  of  sanitary  progress.  *  *  *  The  statistics 
of  any  one  year,  however  recent,  have  little  value  except  that  evolved  through  com- 
parison with  those  of  prior  years.  ■*  *  *  Statistics  of  recent  years  have  some 
values  peculiarly  their  own,  but  also  other  very  important  values  that  depend  exclu- 
sively upon  comparison  with  the  statistics  of  antecedent  years.  With  an  under- 
standing of  the  methods  employed  and  of  the  data  relating  to  recent  years,  it  will 
be  practicable  for  anyone  to  utilize  the  material  available  in  any  future  year  and  to 
make  the  comparison  that  may  be  desired.  *  *  *  The  diseases  of  our  Navy  are 
the  diseases  of  all  other  navies,  but  there  seems  to  be  no  way  of  determining,  with 
even  a  reasonable  degree  of  accuracy,  whether  the  relative  importance  of  the  differ- 
ent diseases  is  much  the  same  in  the  different  services.  There  are  not  only  differences 
in  nomenclature,  but  also  of  methods,  which  are  more  disturbing  in  attempts  at  com- 
parison. Navies  are  not  much  interested  in  the  comparison  of  their  vital  statistics 
with  those  of  armies,  but  much  good  could  be  accomplished  by  an  international 
convention  for  the  adoption  of  a  nomenclature  of  diseases  to  be  used  by  all  naval 
services  and  an  international  form  of  returns  that  could  be  utilized  for  comparison 
in  connection  with  a  detailed  statement  of  methods  employed. 

To  satisfy  local  ideas,  peculiar  needs  and  conditions  of  each  naval 
service  the  International  List  may  be  expanded  with  the  greatest 
freedom,  much  as  has  been  done  by  Bellevue  Hospital,  of  New  York 
City,  by  the  medical  department  of  the  United  States  Army,  and 
by  the  author  for  the  United  States  Navy,  provided  only  that  the 
iTUernational  numeration  be  strictly  followed. 

After  being  charged  with  the  compilation  and  interpretation  of 
naval  morbidity  statistics  for  two  years  I  attempted  to  show  in  the 
United  States  Naval  Medical  Bulletin  for  April,  1911,  how  easily  a 
navy's  statistical  tables  could  be  translated  into  terms  of  the  "  In- 
ternational," and  in  part  stated: 

The  want  of  international  naval  medical  statistics  has  long  been  felt,  and  particu- 
larly regretted,  since  the  development  of  the  international  military  medical  statistics 
of  the  armies  of  Bavaria,  Prussia,  Belgium,  Denmark,  Spain,  France,  Great  Britain, 
Holland,  Italy,  Japan,  Portugal,  Russia,  Sweden,  Norway,  and  the  United  States. 
In  this  international  nosological  Ust  for  armies  Latin  was  used  for  the  reason  that 
the  present  International  Classification  or  List  had  not  been  developed,  the  titles 
are  few  (only  38),  and  the  numbers  are  really  all  that  is  required  for  international 
comparison. 
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By  the  mere  publication,  as  an  appendix  to  the  report  of  the  Surgeon  General  of 
the  Navy,  of  its  combined  table  translated  by  key  numbers  into  terms  of  the  xmex- 
panded  International  List,  our  own  service  could  well  take  the  initiative.  It  is 
believed  that  this  method  will  be  the  one  most  likely  to  appeal  to  the  naval  eervicea 
of  other  countries,  and  perhaps  most  promising  of  results  in  inducing  them  to  da 
likewise  without  the  necessity  of  any  formal  convention. 

The  readiness  with  which  the  civil  authorities  of  other  countries  are  adopting  the 
International  List,  or  adapting  it  to  their  needs,  lends  encouragement  to  the  hope 
that  naval  services  may  be  far  better  served  than  have  the  armies  with  their  very 
limited  Latin  list. 

The  arrangement  of  table  or  tables  adopted  may  for  the  present  be  well  left  to  the 
judgment  of  each  navy,  unless  we  may  cherish  the  hope  that  the  form  of  our  own 
table  will,  as  a  pioneer  effort  or  precedent,  influence  others  to  use  similar  column 
headings.  With  this  in  view,  and  the  understood  intention  of  the  Bureau  of  Medi- 
cine and  Surgery  to  compile  such  a  table  in  its  next  annual  report,  I  have  been  led 
to  translate  such  a  table  to  embrace  the  Navy's  morbidity  statistics  for  the  calendar 
year  1909.  In  accordance  with  the  suggestion  of  Medical  Inspector  Gatewood,  read- 
missions  and  transfers  to  hospitals  (other  than  those  for  treatment  of  insane  and  of 
tuberculosis)  have  been  eliminated  as  having  little  significance  to  those  outside  the 
service  and  being  even  misleading  to  ourselves.  The  discharges  to  duty  have  been 
adjusted  to  make  up  the  total  of  all  cases  not  otherwise  disposed  of.  *  *  *  One 
objection  to  the  unexpanded  International  List  which  would  promptly  occur  to 
every  medical  officer  is  that  the  nomenclature  was  primarily  designed  for  the  com- 
pilation and  statistical  comparison  of  causes  of  death,  while  a  military  service  requires 
full  morbidity  statistics  as  much  as  those  for  mortality.  This  objection  is  shared  by 
the  large  civil  hospitals  and  is  what  the  efforts  of  all  English-speaking  vital  statis- 
ticians with  the  American  Medical  and  American  Public  Health  Associations  are 
now  trying  to  meet.  It  is  assured  that  the  revised  "Manual"  contemplated  by  the 
Bureau  of  the  Census  and  the  American  Medical  Association  list  will  be  sufficiently 
comprehensive  for  the  purposes  of  Government  medical  officers,  and  the  principle 
of  Bubexpansion  found  in  the  accompanying  list  should  solve  the  problem  for  the 
Navy  in  a  manner  quite  as  satisfactory  as  it  has  for  the  Army  since  1904. 

A  mere  perusal  of  the  work  of  the  last  decennial  revision  of  the 
international  nomenclature  is  enlightening,  and  even  the  list  itself 
with  its  synonyms  is  educational.  In  these  days  of  preventive 
medicine  one  can  seldom  anticipate  what  affection  may  achieve 
importance  in  the  near  future.  This  is  not  alone  confined  to  exotic 
diseases.  Within  recent  years  pellagra,  hookworm,  amgebiasis, 
typhus  fever,  poliomyelitis,  cerebrospinal  meningitis,  and  even 
Mediterranean  fever  have  attracted  attention  in  the  United  States 
of  America,  and  who  shall  say  that  we  may  not  yet  find  that  the 
miliary  fever  of  Europe  has  not  been  with  us  unrecognized  ?  Appar- 
ently chancroidal  mfection  is  not  separately  reported  in  the  naval 
statistics  of  some  countries,  and  one  would  be  led  to  believe  that 
but  two  venereal  diseases  were  recognized. 

After  the  several  navies  have  adopted  a  uniform  nomenclature 
for  causes  of  disability  another  particularly  essential  step  should 
be  uniformity  in  the  compilation  and  publication  of  morbidity 
tables.  Such  details  as  the  inclusion  of  data  regarding  officers,  as 
well  as  all  men  on  the  active  list,  the  exclusion  or  separate  consid- 
eration  of  reserves   and   inactive   pensioners   and   insane   at  naval 
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iomes,  sanatoria,  and  asylums,  naval  patients  treated  at  other 
than  service  hospitals,  the  retirement  of  officers  for  physical  disa- 
bility being  equivalent  to  invaliding  enlisted  men  from  the  service, 
the  separate  consideration  of  recruits,  midshipmen,  and  marines 
while  under  training,  the  vexed  question  of  readmissions  to  obviate 
duplication  of  cases  and  the  character  of  service,  occupational, 
voluntary,  compulsory,  reserve,  etc.,  should  all  be  thrashed  out  in 
correspondence  or  personal  conferences  of  officers  representing  the 
sev  oral  Go vernmen  ts . 

Typical  tables  could  be  readily  worked  out  from  study  of  reports 
of  every  navy  by  one  vital  statistician  officer  in  whom  the  head  of 
each  naval  medical  department  placed  entire  confidence,  and,  after 
agreement  as  to  general  principles  and  when  duly  authorized,  notes 
■could  be  exchanged,  preferably  directly,  to  settle  any  points  at  issue, 
and  finally  reports  signed  by  all  conferees  would  be  submitted  to 
each  department  for  formal  action. 

Is  it  the  concensus  of  naval  representatives  at  this  congress  that 
some  such  effort  should  be  undertaken?  If  so,  I  call  for  an  appro- 
priate resolution  to  which  should  be  invited  the  attention  of  the 
<;hief  administrative  officer  of  each  naval  medical  department,  in 
order  that  officers  may  be  delegated  without  delay  to  enter  into 
correspondence  upon  this  duty.  And  although  it  should  not  be 
necessary  among  members  of  the  humane  profession  who  should  be 
the  first  to  encourage  international  comity  and  cooperation,  let  me 
observe  that  mutual  assistance,  compromise,  and  concession  should 
be  kept  in  mind  rather  than  any  spirit  of  domination  or  lack  of  faith 
in  the  best  intentions  of  coworkers.  It  is  partly  for  this  reason  that 
I  refrain  from  submitting  any  specially  arranged  forms  which  might 
to  me  seem  to  possess  sufficient  merit  to  urge  for  adoption.  After 
we  have  once  succeeded  in  getting  together  in  full  sympathy  and 
with  open  minds  I  am  confident  that  the  details  wiW.  prove  far  from 
insurmountable. 


FRIDAY  MORNING,  SEPTEMBER  27,   1912. 
INTERNATIONAL   BASIS   FOR   NAVAL    STATISTICS. 

Dr.  Cressy  L.  Wilbur,  Chief  Statistician,  Bureau  of  the  Census,  Washington. 

There  are  well-recognized  differences  between  the  vital  statistics 
of  ordinary  civil  life  and  those  of  the  military  and  naval  services. 
Nevertheless  the  basic  principles  and  requirements  governing  then' 
construction  and  use  are  largel}'  identical.  It  is  desirable  that  all 
vital  statistics  shall  be  comparable,  and  a  large  part  of  the  energ}^  of 
worldng  statisticians  during  recent  years  has  been  expended  in  the 
effort  to  bring  this  about.  We  are  at  the  beginning  of  success  in  civil 
mortality  and  morbidity  statistics  through  the  general  adoption  of 
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the  International  List  of  causes  of  sickness  and  death,  and  it  may  be 
hoped  that  a  like  degree  of  uniformity  may  be  secured  in  mihtary 
and  naval  mortality  and  morbidity  statistics. 

The  most  important  and  perhaps  the  most  difficult  part  of  mor- 
tality statistics  relates  to  the  compilation  and  presentation  of  the 
statistics  of  causes  of  death.  Special  difficulty  is  experienced  in 
dealing  with  the  causes  of  death  returned  by  physicians  in  civil  life, 
for  the  reason  that  there  is,  as  a  rule,  no  authoritative  nomenclature 
of  diseases  to  which  their  returns  must  conform.  It  is  not  practi- 
cable to  prepare  statistical  tables  showing  in  detail  each  of  the 
thousands  of  medical  terms  reported  for  any  considerable  area. 
Hence  all  statistical  compilation  of  causes  of  death  has  been,  to  a 
certain  extent,  a  process  of  condensation  of  terms  reported  under 
certain  statistical  titles.  For  example,  international  title  No.  1, 
"typhoid  fever,"  includes  aU  deaths  reported  by  phj'sicians  from 
"typhoid  fever,"  "enteric  fever,"  " typhomalarial  fever,"  "para- 
typhoid fever,"  etc.  The  exact  content  of  each  title  is  known  from 
the  conventional  grouping  shown  in  the  tabular  list,  and  it  is  the 
chief  merit  of  the  international  system  that  it  first  gave  such  a  list 
so  that  the  statistical  compiler  and  student  could  know  exactly 
what  was  comprised  under  each  statistical  title. 

Such  a  statistical  list  is  in  no  sense  a  nomenclature  of  diseases, 
because  it  is  necessary  for  general  purposes  that  it  should  include 
many  indefinite  and  otherwise  unsatisfactory  terms  that  are  in  use 
by  physicians.  It  is  desirable,  however,  that  a  nomenclature  should 
be  framed  that  will  correspond  in  its  general  arrangement  to  the 
statistical  list,  so  that  physicians  wiU  have  an  authoritative  guide 
to  the  use  of  correct  medical  terms  in  making  their  reports.  The 
preparation  of  such  a  nomenclature  has  been  undertaken  by  the 
American  Medical  Association  for  the  United  States,  and  it  has  been 
suggested  that  cooperation  may  be  had  with  the  committee  of  the 
Royal  College  of  Physicians  of  England,  whose  nomenclature  has 
been  the  standard  in  that  country  for  40  years,  in  the  preparation  of 
the  next  revision.  If  arranged  in  the  international  order,  or  if  the 
next  revision  of  the  International  Li  st  conforms  to  the  plan  of  th 
nomenclature,  it  will  furnish,  with  its  complete  synonyms  in  Latin, 
French,  German,  Spanish,  and  perhaps  Italian,  a  most  admirable 
basis  for  improved  mortality  and  morbidity  statistics  throughout 
the  world. 

It  is  not  essential,  of  course,  for  the  construction  of  a  nomenclature 
of  diseases  that  its  arrangement  should  correspond  precisely  to  the 
form  adopted  for  a  statistical  fist.  It  would  add  greatly  to  the 
convenience  of  its  use  for  statistical  purposes,  however,  if  this  could 
be  done,  and  there  would  seem  to  be  no  reason  why  the  standard 
nomenclature  and  the  statistical  lists  should  not  agree  in  their  general 
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order  of  statement.  It  is  hoped  that  this  consideration  may  be 
given  weight  in  the  next  revisions  of  each.  The  old  idea  of  a  "scien- 
tific classification"  of  diseases  has  been  largely  abandoned,  so  that 
the  guiding  principles  are  cliiefly  those  of  providing  a  definite  desig- 
nation for  each  disease  entity  or  condition  from  the  point  of  view  of 
nomenclature  and  of  presenting  a  correspondingly  definite  list  of 
statistical  titles  for  the  purposes  of  statistical  compilation. 

The  practical  adaptation  of  the  International  List  to  hospital 
purposes,  in  wliich  greater  exactness  in  regard  to  the  reporting  of 
diseases  can  be  required  than  is  feasible  for  general  mortaUty  statistics, 
has  been  successfully  accomplished  by  the  committee  on  clinical 
records  of  Bellevue  and  alhed  hospitals,  New  York,  and  their  nomen- 
clature of  diseases  and  conditions  is  in  use  in  many  hospitals  in  this 
country  as  well  as  in  some  abroad.  It  contains  an  arrangement  of 
all  terms  that  are  allowed  to  be  used  under  the  titles  of  the  Inter- 
national List,  and  attending  physicians  and  internes  are  required  to 
use  those  terms,  discarding  entirely  more  or  less  indefinite  synonyms, 
and  also  to  insert  the  international  numbers,  so  that  the  compiler  of 
the  hospital  statistics  is  enabled  to  work  with  absolute  precision. 
The  Surgeon  General  of  the  Army,  which  has  long  employed  the 
International  List  for  its  mortahty  and  morbidity  statistics,  has  also 
pubhshed  a  Manual  for  the  Medical  Department,  in  which  a  definite 
nomenclature  is  presented  in  the  order  followed  by  the  Census  Office 
and  the  Bellevue  Hospital  nomenclature.  Several  valuable  papers 
have  appeared  in  the  United  States  Naval  Medical  Bulletin,  by 
Medical  Director  Gatewood^  and  Surgs.  Dunbar,^  Pleadwell,'  and 
Fiske,*  the  article  by  Surg.  Fiske  containing  a  complete  tabular  com- 
parison of  the  titles  of  diseases  and  causes  of  death  of  the  International 
List  with  those  of  the  Latin  nomenclature  now  employed  by  the  Navy 
and  the  Army  (international)  nomenclature,  together  with  a  presen- 
tation of  Table  18  of  the  Report  of  the  Surgeon  General,  United  States 
Navy,  1910,  showing  all  morbidity,  invalidings,  deaths,  and  damage 
for  calendar  year  1909,  translated  from  Navy  Nomenclature  to 
International  List  (unexpanded). 

Examination  of  this  important  table  as  rearranged  by  Surg.  Fiske 
according  to  the  international  order  h,  to  the  civil  vital  statistician 
and  presumably  to  the  average  physician  familiar  with  general  vital 
statistics,  much  more  convenient  and  satisfactory  than  that  of  the 
original.  This  statement  is  made  without  a  suggestion  of  criticism 
of  the  classification  and  Latin  nomenclature  heretofore  employed  by 
the  Navy.  While  it  is  recognized  that  the  chief  purpose  of  the  naval 
statistics  is  to  permit  comparisons  to  be  made  by  the  medical  officials 
of  the  conditions  of  healthfulness  of  the  Navy  from  year  to  year,  it  is 
also  important  that  the  medical  profession  of  the  country  and  medical 
statisticians  generally  should  study  the  data.    A  statistical  classification 
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must  be  comprehended  as  a  whole  before  it  is  safe  to  extract  therefrom 
any  item  of  particular  information,  and  it  is  an  advantage  of  the  inter- 
national system  that,  once  understood  in  its  general  structure,  con- 
venient and  safe  use  may  be  made  of  the  data  compiled  thereunder 
by  various  offices.  It  would  seem  that  even  in  its  unexpanded  form 
it  answers  the  purpose  of  a  general  statistical  list  for  the  presentation 
of  morbidity,  invalidings,  deaths,  and  damage  for  the  Navy  fairly 
well,  and  there  is,  of  course,  no  difficulty  in  expanding  or  contracting 
it  to  any  desired  extent,  as  is  in  fact  done  in  the  Army  (international) 
nomenclature,  so  that  it  will  be  made  perfectly  adapted  to  naval 
purposes. 

All  titles  relating  exclusively  to  sickness  or  deaths  of  women  and 
children  should,  of  course,  be  omitted.  Some  objection  has  been 
made  that  the  treatment  of  deaths  from  external  causes  in  the  ordi- 
nary list  as  used  for  civil  pm-poses  is  not  satisfactory  as  applied  to 
Navy  returns.  While  it  is  desirable  that  the  main  subdivisions  of 
the  International  List  should  be  retained  in  order  to  show  the  number 
of  deaths  from  the  various  forms  of  suicide,  homicide,  and  accidental 
injiu'ies,  together  with  the  means  of  injury,  a  subdivision  of  inter- 
national title  No.  186  should  provide  for  deaths  in  war,  with  as  full 
detail  as  may  be  desired  as  to  whether  killed  in  battle  and  the  means 
of  death,  and  also  an  entire  alternative  section  should  be  constructed 
in  which  a  complete  statement  should  be  given  of  all  deaths  from 
external  causes  according  to  the  nature  of  the  injury,  including 
character  of  weapon,  etc.  Such  a  list  would  present  little  difficulty, 
its  total  would  agree  with  the  total  compiled  according  to  the  regular 
international  titles  imder  external  causes,  and  it  would  be  comparable 
also  with  hospital  statistics  in  which  a  similar  grouping  has  been  found 
necessary.  A  special  list  of  surgical  operations  might  be  appended 
in  which  the  causes  for  which  the  operations  were  undertaken  should 
be  arranged  in  international  order  under  the  heading  ''Disease  or 
injury,"  with  the  name  of  the  operation  or  its  nature  in  the  follow- 
ing column  somewhat  as  in  the  tables  of  operations  in  the  Statistical 
Keport  of  the  Health  of  the  Navy  (Great  Britain,  1910,  p.  153),  but 
with  the  advantage  of  a  uniform  order,  so  that  comparisons  are  more 
readily  made  between  the  various  hospitals.  In  general,  it  is  urged 
that  any  desired  degree  of  precision  be  required  in  the  returns  of  sick- 
ness or  causes  of  death  (prescribed  nomenclature),  but  that  for 
statistical  tables  a  uniform  or  conventional  order  of  arrangement, 
which  will  be  just  as  readily  instituted  and  far  more  serviceable  if  it 
conforms  to  the  international  order,  be  adopted. 

There  is  no  special  complexity  about  military  or  naval  morbidity 
or  mortahty  statistics  in  general  that  requires  a  totally  different 
classification  of  diseases  from  that  foimd  useful  in  civil  statistics. 
The  naval  data  are  readily  put  into  international  order,  as  Surg.  Fiske 
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has  shoT\Ti  experimentally.  Reference  to  the  Statistique  medicale  de 
la  marine  of  France  (1906)  reveals  a  nomenclature  (statistical  list) 
which  has  many  points  of  resemblance  to  the  International  List, 
which  the  Government  of  France  has  done  so  much  to  bring  into  gen- 
eral use  throughout  the  world,  but,  so  far  as  appears  to  the  casual 
observer,  possesses  no  advantages  over  the  International  List.  In  the 
French  Navy  list,  as  used  in  various  tables,  some  minor  differences 
appear  that  would  be  obviated  by  the  use  of  the  International  List. 
For  example,  the  first  title  of  the  French  Navy  list  is  "Fievre  6ph6- 
mere"  in  the  table  on  page  12  (Malades  a  bord)  and  other  tables, 
while  in  the  table  on  page  24  (Malades  a  I'hopital,  a  terre)  No.  1  of 
the  list  is  "Courbature."  The  terms  may  be  used  synonymously, 
but  it  would  seem  preferable,  for  official  statistics,  to  employ  uniform 
titles,  the  significance  of  which,  moreover,  if  based  upon  the  Inter- 
national List,  would  be  universaUy  imderstood.  So  also  in  the 
valuable  tables  upon  "Die  verschiedungen  Erkrankimgen  auf  den 
einzelnen  Schiffs-  und  Landstationen,"  pages  152-194,  of  the  Sani- 
tatsbericht  tiber  die  Kaiserlich  Deutsche  Marine,  1907-8,  the  order 
at  first  appears  to  be  that  of  the  statistical  lists  recommended  by  the 
imperial  board  of  health,  and  probably  could  have  been  presented 
vrith  equal  advantage  according  to  that  arrangement,  with  provisions 
for  supplemental  statement  of  nature  of  injuries  such  as  has  already 
been  suggested  in  connection  with  the  international.  The  English 
reports  on  the  morbidity  and  mortality  of  the  Navy  likewise  corre- 
spond to  a  considerable  extent  to  the  system  of  classification  and 
general  arrangement  at  that  time  employed  by  the  Registrar-General 
of  England  and  Wales.  Since  the  adoption  of  the  International  List 
by  Great  Britain  it  is  presumed  that  the  Navy  lists  will  be  brought 
into  correspondence  with  it.  The  time  would  seem  to  be  at  hand, 
therefore,  for  general  agreement  among  the  military  and  naval  serv- 
ices of  the  world  for  a  somewhat  condensed  or  slightly  modified  service 
statistical  list  for  compiling  morbidity  and  mortality  statistics,  each 
title  in  which  should  bear  a  definite  relation  to  the  corresponding 
international  titles  as  used  in  civil  statistics,  so  that  the  vital  statistics 
of  armies  and  navies  will  not  only  be  more  conveniently  comparable 
among  themselves,  but  also  with  the  vitkl  statistics  of  the  civil  popu- 
lations from  which  their  constituents  are  derived,  and  with  which, 
with  proper  allowance  for  age  and  sex  distribution,  the  relations  in 
time  of  peace  should  be  very  important. 

>  The  Medical  Man  and  Vital  Statistics,  U.  S.  Naval  Med.  Bull.,  Jan.,  1912. 

2  A  Plea  for  a  More  Liberal  Nomenclature  for  the  Naval  Medical  Service,  ibid., 
Jan.,  1912. 

^  Report  on  the  Second  International  Conference  for  Re\'ision  of  Nomenclature  of 
Diseases  and  Causes  of  Death,  held  at  Paris  July  1-3,  1909,  ibid.,  Oct.,  1909. 

*  Nomenclature  for  Causes  of  Physical  Disability  in  the  Navy,  ibid.,  April,  1911. 
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DISCUSSION. 

Charles  N.  Fiske,  surgeon,  United  States  Navy:  It  is  very  un- 
fortunate that  the  symposium  on  naval  vital  statistics  had  to  be 
divided  and  advanced  in  date,  so  that  one  paper  defaulted  and  no 
connected  discussion,  when  numerous  naval  medical  officers  from 
several  navies  were  present,  was  permitted.  By  request  of  the 
president  I  herewith  present  the  following  resolution,  in  the  drafting 
of  which  Medical  Director  Gatewood  collaborated,  and  which  seems 
to  meet  the  views  of  officers  of  our  own  Navy: 

Fifteenth  International  Congress  on  Hygiene   and  Demography, 

Section  VIII,  Military,  Naval,  and  Tropical  Hygiene, 

September  21,  1912. 

Whereas,  the  medical  departments  of  the  several  navies  have  no  uniform  methods 
for  expressing  morbidity  or  motality  statistics,  either  in  nomenclature  for  causes  of 
disability,  or  in  compilations  and  tabulations  of  returns;  and 

Whereas,  the  International  Classifications  of  Causes  of  Death  and  Sickness  should 
form  a  basis  to  secure  uniformity  in  all  naval  vital  statistics;  therefore  be  it 

Resolved,  That  the  secretary-general  of  the  Fifteenth  Congress  on  Hygiene  and  De- 
mography, now  in  session  in  Washington,  is  directed  to  communicate  to  the  Govern- 
ments of  France,  Germany,  Great  Britain,  Italy,  Japan,  Russia,  the  United  States  of 
America,  and  such  other  Nations  as  publish  naval  medical  returns,  that  it  is  the  sense 
of  this  rongress  that  each  Government  should  designate  naval  medical  representatives 
to  confer  and  recommend  uniform  methods  and  tables  for  expressing  internationally 
naval  vital  statistics. 

TJie  proceedings  of  the  Joint  Session  of  Sections  1  and  VlII  are 
found  in  Volume  I,  Part  11. 
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